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1. INTRODUCTION

This document describes an in-depth survey of the United States Army Commodity Commands
testing needs conducted in the latter portion of FY1988 and into the first part of FY1989. The
Materials Testing Technology (MTT) Program Manager was tasked by the AMC Deputy Chief of
Staff for Product Assurance and Test, Mr. S. J. Lorber, for conducting a survey of AMC's testing
needs. The purpose of the survey was to provide a planning matrix for the scheduling prioritizing,
and funding of projects to accommodate those needs. A similar survey was conducted by MTL for
AMC in 1975. That survey filled a major need at the time, and provided an earlier planning matrix
that led to the scheduling and successful conclusion of many critical testing needs projects. The
scope of the current survey, its performance, results, conclusions, and recommendations are
presented in this document.

The results of this Testing Needs Survey will be used as a guide for the funding of projects
designed to meet the objective of the MTT Program. That program has as its objective the timely
c•dolishsrcn. of te-ing te,'hniques. procedures, and prototype equipment to ensure efficient
inspection methods for materiel/material procured or maintained by Aý.•4C. MITT projects also
provide alternative test methods when existing methods are shown to involve hazardous or polluting
materials and procedures. These projects support those testing needs that have not been solved
during normal program/project/product development or that have arisen from legislated mandates.
These efforts are critical to commodity products and performance.

Potential MTT projects are solicited from all of the AMC arsenals, depots, proving grounds.
installations, etc., once each year. Problem submissions are also requested for those situations
where the submitter either does not have the capability to perform the task or does not know of
a potential solution. All project/problem submissions are reviewed by the MTT Program Manager
to establish whether MTT criteria have been met before further technical and budgetary consider-
ation is given. The submissions are categorized into four testing technology groups: mechanical,
chemical, nondestructive, and electronics/software testing. The testing needs survey has also been
organized to reflect this grouping.

Brief descriptions of seven previously funded and completed MTT projects have been included in
Appendix A to show the types of projects that have been funded and their implementation
histories. Additional information regarding the MT1 Program and the Testing Needs Survey may
be obtained by writing the U.S. Army Material Technology Laboratory, Attention: SLCMT-TNM,
Mr. W. Roy, Watertown, Massachusetts 02172-0001. Points of Contact are also listed in Appen-
dix B for the Major Subordinate Commands (MSCs) represented in the various testing needs
identified in this survey.



2. SURVEY BACKGROUND INFORMATION

A series of directives from AMCQA called for the initiation of a survey of AMC-wide testing needs
related to Army materiel items in the inventory and in development. Survey letters were mailed
on 19 April 1988 to the MSCs describing what the survey intended to accomplish, probable sources
of testing needs throughout the material life cycle, and categories of information. Copies of the
AMC and MTL correspondence regarding the survey are included in Appendix B for reference.

2.1 Scope of the Materials Testing Needs Survey

The Testing Needs Survey was carried out to identify and describe material testing needs
throughout all phases of the life cycle for all systems, items, and components in or scheduled for
the Army inventory. In general, testing needs may be identified in the production, in-service,
overhaul and maintenance, and storage phases of a materiel life cycle. An emphasis was placed on
those needs, current and anticipated, resulting from the planned increased use of emerging
materials such as ceramics, composites, polymers, etc., in notional systems. Also, attention was
given to requirements to evaluate the remaining life of components which are scheduled for routine
replacement or evaluation during maintenance or rebuilding operations. Those testing needs
applicable to system evaluations were not considered part of this survey's focus.

The production phase may include the monitoring and evaluation of quality parameters
which affect production efficiency and end-product quality and reliability. Typically, on-line
inspection and process control and feedback techniques are needed to maintain quality production
and minimize lost material and rework time.

The in-service life cycle phase may include testing methods to monitoi in-situ the perfor-
mance or condition of a component or end-item. Critical component materials may need to be
evaluated on a continuous basis during actual use to monitor stress states or other parameters
which may indicate unacceptable performance. A component's condition may also be evaluated
indirectly by monitoring real-time k)erformance characteristics; for example, bearing noise may
indicate deteriorating materials, or gun tube blow-by may indicate excessive wear.

In the overhaul and maintenance phase, a very wide variety of testing methodologies are
emnployed. Extensivt measures are needed at this point in the life cycle to avoid catastrophic
failures that result from faulty workmanship, excessive wear, fatigue, or simply aged materials

Finally, many materials in the Army inventory require storage tor later use and thus
surveillance in the storage life cycle phase. Inspection methods are used to monitor propellants
and explosive materials whose performance may deteriorate with time in storage. Adhesives, paints
and coatings, cloth and elastomer materials, among many other materials, are all subject to
degradation with time.

The materials testing needs described in the above sections are by no means exclusive, many
specialized testing needs can be found in all Army materiel categories. The examples given here
serve only to categorize the type of testing which might be considered in different phases of the
material life cycle.

2.2 Survey Structure and Performance

In response to the requirements of this task, a series of on-site reviews were conducted at
AMC Major Subolrdinate Commands (MSCs) during the survey performance period. All MSCs
were requested to provide in-depth briefings on each material testing need identified within or
associated with their Command. Each Command was requested to assure the representation and



participation at these reviews of Program/Project Managers involved in materials-related develop-

ments associated with their Command.

The MTT Testing Needs Survey Team consisted of an MTT Program liaison from MTIL and
a representative of the Nondestructive Testing Information Analysis Center (NTIAC), an outside
contractor employed to assist in administering the survey. The information requested of al! MSCs
can best be summarized in the form of the following series of questions:

(a) Where in the material life cycle is the testing need?

(b) Is the need associated with a system (progam/project managed) or does it have broad
potential for application to many systems?

(c) Is the need specific to a material or process?

(d) What are the current requirements and/or QA procedures'?

(e) What are the potential benefits? (Return on Investment, Reliability, Availability,
Maintainability, etc.)

(f) Is the need immediate or anticipated?

(g) Is there a proposed solution'?

(h) What is the testing technology? (Mechanical, Chemical, Nondestructive Testing
(NDT), Electronics/Software, or combination'?)

These questions are not meant to be exclusive; they serve only to indicate the types of
questions that were used to help in identifying testing needs in context. A one-page Information
Summary Form was provided to all participants to assist in specifying the testing needs in a
complete and concise manner. Some examples of the Summary Form can be found in
Appendix C.3. Additionally, an information categories listing was provided to serve as a guideline
for the participants and is included in the letter documentation of Appendix B.

The testing needs survey was initiated during the latter portion of FY1988 and the last
command was su,-veyed during the first part of FY1989. Fourteen sites were visited during the
survey; however, testing needs information was requested from all AMC MSCs. In many instances,
additional materials were provided during the briefings and later in the form of more detailed
documents received by the MT11/M'TF liaison. All of the major commodity commands were
represented at one or more of the site visits. Table I lists the survey sites visited and the NISC
representation.

4



TABLE 1

SURVEY SITE VISITATIONS

LOCATION INSTALLATION COMMAND REPRFSEIFnEI)

Dover, NJ Picatinny Arsenal AMCCOM
Armament Research, Develop- ARDEC
ment and Engineering Center

Edgewood, MD Chemical Research, Develop- AMCCOM
ment and Engineering Center (CRDEC)
(Edgewood)

Watervliet, NY Watervliet Arsenal AMCCOM

Ft. Monmouth, NJ CECOM Headquarters CECOM
Electronic Testing and LABCOM/ETDL
Devices Labs

Chambersburg, PA DESCOM Headquarters DESCOM
Letterkenny Army Depot DESCOM/LTRK

Corpus Christi, TX Corpus Christi Army Depot DESCOM/CCAD, AVSCOM

Texarkana, TX Red River Army Depot DESCOM/RRAD

Adelphi, MD LABCOM Headquarters LABCOM
Harry Diamond Labs LABCOM/HDL

Watertown, MA Materials Technology Labs LABCOM/MTL

Huntsville, AL Redstone Arsenal MICOM

Warren, MI Tank Automotive Command TACOM

Aberdeen, MD Aberdeen Proving Grounds TECOM/APG

Natick, MA Natick Research, Develop- TROSCOM
ment and Engineering Center
(NRDEC)
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3. MATERIALS AND IN-PROCESS TESTING NEEDS SURVEY RESUl'TS

Over 170 individual responses were received from those participating in the survey. In general, the
survey responses were brief and informal. A few responses were deemed to he specifically
system-oriented and were not considered further in the survey. Some responses were also consid-
ered administrative in nature and were also not considered further. To assist in the analysis of the
survey data, the information provided by each respondent (Information Summary Forms and
briefing presentations) was entered into a computer database and given a maximum of eight
keywords which concisely described the submitted testing need. More specific information
regarding the individual entries and the database format is given in Appendices C, D, and F.

3.1 Survey Reporting Format

The Testing Needs Survey results have been organized into three different configurations:
(1) Summary by Product Category, (2) Summary by Problem Areas, and (3) Summary by Testing
Technology. Each of the summary configurations encompasses all of the responses in the survey
and represents only a different perspective on the same data. In this manner, specific products and
testing needs have been grouped to identify frequently occurring needs an(./or needs common
across multiple Army commodities.

The Product Category Summary focuses on testing needs related to specific Army products.
It has been subdivided into groupings 1y Ammunition and Weapons, Tracked Combat and Tactical
Support Vehicles. Aircraft and their components, NIissilus and their components, Personnel Support
Equipment and items, and Electronic Equipment and Software requirements.

The Problem Areas Summary focuses on the major problem groups identified in the sure\e
This summarN has been subdivided into the following general problem areas:

I ) Materials ('haracterizat ion and Properties
2) Automated Testing and In-Process Control

(3) Diagnostic Testing and Assessment
(4) Bonding and Adhesive Joining Technology
(5) Materials l)urahilitv and Structural Integrity
(6) Nucle:lr. B iological and (hemrical Testing Problems
7) Sensors, ()ptics and Measurement Technology
() [Energetics and Munitions Testing
(()) Other Army Te•,tinc Problens

The Summary by Testing Technology identifies the more common methods used in the
cva lution ot materi;ls and components. This summarv' has been subdivided into the catecories of
.Mechanical Testing. ('hemrical Testing. Nondestruc-tive Test inc. and fikc'ctronics and Software
lst inc. ()ther identified testing technologies are grouped in a separate catcgoryv.

3.2 Testing Needs Summary hy Product _Categories

Of the 174 survey responses evaluated. 0() (4()0;) were categoriied as being related to
ammunition and weapons: 47 (27%) were related to vehicles, 33 ( 1l)' ) were related to aircratt
equipmnent anrd products; () (5-(4) were relaited to missiles elenwn t,, and produCt, ; 56 (32";) i crc
related to personnel and ,upport equipment; .ndt 22 ' d) wecr r(clarcd to clcctronic matei'd,,.
CCluiipnient. and sottwaire. Since some of the shmissions h;id dirct relriion to multltiple categtories1,
these numbers total more t han the 174 inridtividunalI•u sn r t r ,reonses. '[he following setions contain



descriptions which highlight the most prominent testing needs in each of these categories. Table 2
summarizes the testing needs identified by product category; Figure 1 shows the percentage ot
survey resnonses for each product category. Refer to Appendices C, D, and E for a c'mpiete
listing of the individual submitted testin" _eds.

3.2.1 Ammunition and Weapons

This Army product ca~egory considers those products which are best described by
the following terms: explosives, pyrotechnics, and propellants:; munition body, fuzes, bands, seals,
etc.; artillery tubes, rifle barrels, breech components, etc., fire control mechanisms; ballistic
phenomena and simulation; and other munitions, devices, or functions which are most uirectlv
related to army ammunitions and weapons.

The ammunition and weapons category of Army products commanded the most
attention of the sur-veyed responses. NDE and inspection techniques related to gun tubes is the
area most in need of testing techniques. Emphasis was placed on more automated inspection and
evahlation methods and systems. The testing needs are 'directed at gun tube materials and at
coating technology for corrosion and wear resistance. Plating processes used in gun tubes are in
need of control techniques for real-time q- ality control. Testing methods are needed for ho'h
chemical analysis and plating analysis during the plating pocess. Field inspection techniques and
equipment are also needed for these weapons. Testingz needs for composite materials to be used
in pl"!nned systems are also drawing attention from different perspectives. More standardized
mechanical tests of composite materials to determine properties are needed. After implementing
composites on wxe,apons systems, standardized nondestructive evaluation (NDE) methods are
sought. The development of ceramics for gun tubes and weapons in general has prompted a need
for testing methods that can be applied for simple and reliable material evaluation.

Testing methods to evaluate the condition of stared munitions and propellants could
have significant impact on the large stockpiles in thlý Army inventory. Visien systems and inspec-
tion technology could also have an impact on the current tedious methods of boroscopic gun tube
inspections. In general, vision technology and intelligent systems could remove the subjective
judgement involved in many types of visual inspections and evaluati,,ns, color determination for
chemical agent detection, effectiveness testing of obscurants, corrosion measurement in gun tubes,
and many other applications.

3.2.2 Vehicles., Tracked Combat and Tactical Support

This Army product category considers those products which are best described by
the following terms: tanks: armored personnel carriers, tracked artillery; wheeled vehicles: vehicle
armor; treads; road wheels; engirnes, transmissions, gears, bearings, brakes, etc.; other vehicle items
or functions which are most directly related to these types rf Army vehicles.

The call for test ing needs related to Tracked Combat and Tactical Support Vehicles
r'ankcd third among the surveyeld responses. Automated inspection techniques and equipment
were coninonlv referenced in relation to engines and engine components, V ýrticularlv at the
depot/maintenance level, The testing needs were those applicable to bearings. transmissions.
engine din ensioning, oils and lubricants, structural welds and repairs, and adhesive bonds.
%lethods of monitoririg and accurately determining wear on bearing surfaces and gear mechanisms
are needed for vehicles, aircraft, and system control mechanisms. In the maintenance phase,

c'cuirate, autornated dimensiin i methods and equipment are needed for the marnv
time-consuming tolerance checks necessary during engine rebuilding. Reliable testing methods for
on-IinO lubricant anailvýIs could serve to cxtend tile service life of mainv componcnts 1y h•mdcatinQ
appiropriate service intervails blelore excessire wear damages the part.



TABLE 2

SUMMARY OF TESTING NEEDS BY PRODUCT CATEGORY

ARMY PRODUCT CATEGORY PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Ammunition and Gun Tubes -
Weapons Automated inspection methods and systems

Modern manufacturing methods and control tcchniqucs
Plating process control and evaluation techniques
Corrosion and wcar resistant materials and inspection techniques
Field inspection techniques and equipment
NDE methods for ceramic materials

Stored Munitions & Propellants -
NDE methods to determine propellant quality
Rapid inspection methods for storcd munitions

Vehiclcs, Tracked Engines & Components -
Combat & Tactical Automated inspection methods
Support Testing methods for bearings, gears and mechanisms,

transmissions, oils and lubricants
Engine dimensional testing, depot/maintcnance

Structures -
Materials testing methods for metals and emerging
materials, i.e., composites, ceramics, etc.

Welding Technology -
Weld process control techniques
Automated inspection techniques

Adhcsivc Bonding -
NDE methods for bond integrity assessment
Accurate mechanical bond strength test methods

Aircraft Engines -
Wcar evaluation and monitoring
Hydrogen cmbrittlcmcnt of engine components
Corrosion detection and control

Structures -
Corrosion detection, control, and prcvcntion
Plating evaluation, plating process control
Composite materials evaluation methods

Adhesive Bonding -

NDE methods for bond integrity and strength

Mi ,silCs Rocket Motor Casings and Propellants -
NDE methods for casing inspection
NDE methods for propellant quality and stability

Electronic Subsystems & Elements -
Mechanical testing of electronic subassemblies,
vibrations testing, shock testing, reliability

Testing technology for semiconductor materials
and microelectronic devices



TABLE 2 (Continued)

SUMMARY OF TESTING NEEDS BY PRODUCT CATEGORY

ARMY PRODUCT CATEGORY PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Personnel and Support C.u l;ig, ,uits, Masks, Fabrics, Strapping -
Equipment NDE methods for aging due to exposure

Environmcntal durability testing methods
Effectiveness testing against NB(' agents

NBC Agents -
Rapid, automated detection techniques for materials
testing and evaluation

Rapid detection techniques and instruments for
field situations

Shelters -
Testing and evaluation methods for composites

Rations and Food Items -
Evaluation methods for food storage containers
Testing methods for packaging and scal integrity
Food quality and storage stability testing

Electronic Equipment Microclectronics/Scnsor Technology -
and Software Semiconductor wafcr and device evaluation methods

Testing methods to improve yield
Life estimation techniques

Assembly Technology -
Circuit board evaluation technology
Solder joint NDE methods
Reliability testing methods

Software -
Model verification techniques
Process and manufacturing control software
Evaluation of battlefield networking
Testing of artificial intelligence implementations

1It



U.S. ARMY TESTING NEEDS SURVEY
PROBLEM SUBMISSIONS BY PRODUCT CATEGORY

% OF SUBMISSIONS
50

45

4?

35

38

25

28

15

10

5-

8

AMW VEH AIR MIS PER ELS
PRODUCT CATEGORY

Figure 1. This chart shows the percentages of the Testing Needs Survev submissions organized
1y Army product categories. Since some suhmissions were applicable to multiple
catcgories, total p•rcentages exceed 100c%.

Legend: AM W - Ammunition and Weapons
VF I I VehiCles. Tracked Conmbat and Tactical Support
Al - Aircraft. C omponents and Related Equipment
MIS Missiles, Components and Related Equipment
P1'R - Personnel Items and Support [ouipnent
[lS -Illectronic I-£quipmnent and Software Support
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Engine materials were also frequently referenced. Most of the engine materials
testing needs wete applicable to the existing materials (metals in general); however, the emergence
of ceramic engine materials will require testing methodologies which have yet to mature and will
need significant development.

Also, the needs for reliable and field-applicable weld inspection methods are still
present despite the many years of development in industry. Automated methods of inspecting
welded structures and repairs are needed in order to remove the uncertainty of visual inspection.

More frequently now, adhesive bonds are taking the place of welded or fastened
joints. In spite of recent focus in this area, bond evaluation techniques are still in development and
in high demand for the manufacturing and maintenance operations.

New armor materials and technologies are in constant development. Again,

ceramics and composites are the materials most in need of new evaluation methods.

3.2.3 Aircraft

This Army product category considers those products which are best described by
the following terms: helicopters; light aircraft; remotely piloted aircraft; rotor blades, materials,
panels, etc.; aircraft engines and components, including transmissions, gears, bearings, etc.; aircraft
structures and materials; other components or functions which are most directly related to Army
aircraft.

The testing needs for Army aircraft and related equipment can be described by the
following keywords: engines, corrosion, composites, and adhesives. Testing methods related to
aircraft engines are needed for the evaluation of bearings, oils and lubricants, grinding burn damage
to engine materials, and material degradation resulting from hydrogen embrittlement. The early
detection of corrosion damage to aircraft structures and components remains to be achieved
despite efforts throughout the industry. Army needs in this area parallel the needs for corrosion
testing in the aircraft industry in general.

Related to the corrosion problem is the evaluation of platings on aircraft compo-
nents (and many other components) which requires the development of easily applicable testing
techniques. Control of plating processes, thickness determination, and plating adhesion evaluation
are clearly expressed needs for Army materiel.

Developments in the use of composite materials have also found their way into
many Army aircraft structures. The assessment of damage to composite materials is an area in
need of a significant amount of further development. The variety of composite materials and their
applications make common assessment techniques difficult to achieve. Nonetheless, standardized
and reliable testing methods are needed for use Army-wide for composite materials acceptance and
subsequent damage assessment and maintenance.

Along with composite materials, adhesives are used with growing frequency in Armv
aircraft and systems. Their weight and strength advantages (among others) are tempered by the
difficulty of inspecting or evaluating the condition of the joints. These difficulties arise both during
manufacturing and during service maintenance. The use of composite materials and adhesive
joining in critical applications, such as rotor blades and control surfaces, highlight the need for
accurate and reliable testing methods for Army aircraft.

12



3.2.4 Missiles

This Army product category considers those products which are best described by
the following terms: missiles and missile system components; casings, liners, and missile propel-
lants; missile guidance and target discrimination equipment; missile sensors and electronic
elements: other materials, devices, or functions which are most directly related to missiles and their
systems.

The Army missiles product category produced the least number of respnses from
the participating commands. This should not reflect less urgent reeds. Many of the testing needs
for missiles are the same needs expressed in other product categories. Specific to the missiles
category are the needs for rocket motor casing and propellant inspection methods and vibration
testing methods for integrated electronics. The use of solid propellants in modern rockets requires
inspection methods capable of detecting propellant/casing delaminations and propellant density
variations. Damage to rocket motors during storage and shipping is often not detected in external
visual inspection. Yet, the undetected condition poses a serious hazard to operating personnel and
equipment.

Missiles also incorporate integrated electronics for guidance and control, and target
acquisition, identification, and tracking. A need exists for vibration testing for these electronic
elements. The physical environment to which missiles are exposed during operation places severe
requirements on the reliability of the various elements. Many electronics testing needs were also
expressed in relation to their applications to missile systems. Sensor technology, electronic system
reliability, and artificial intelligence testing methodology needs are described in the electronics
product category in Paragraph 3.2.6.

3.2.5 Personnel and Support Equipment

This Army product category considers those products which are best described by
the following terms: personnel items, clothing, fabrics, helmets and body armor; masking devices
and personnel protection equipment [nuclear-biological-chemical (NBC)], food, rations, food
storage and preparation equipment and facilities; construction equipment and materials, bridging,
etc.; other materials, devices, or functions which are most directly related to personnel and support
equipment.

Personnel items and support equipment testing needs ranked second in the surveyed
responses. Most of the attention in this category was focused on protective clothing items. Testing
methous are needed to evaluate the effectiveness of materials used in suits, masks, and gloves
designed to protect personnel in the NBC warfare environment. Current laborator' methods for
testing against various threats are outdated and do not take advantage of current technology.
While these testing needs are specialized, gains can be made in testing sensitivity and efficiency.
Most of these testing needs involve the determination of agent absorption, permeation, and
penetration of NBC materials. Rapid detection and identification of NBC agents in the battlefield
are also needed to assist personnel in selecting the proper defensive response. Again, some of the
current methods involve subjective human interpretation of the response (color change) of
chemically sensitive papers and materials. A more rapid, automated testing method, material, or
detector is needed. Decontamination testing methods are also needed to determine the
effectiveness of the neutralizing actions. Paint coatings, fabrics, and other materials must be tested
to determine the extent of absorption of NBC agents and any post-decontamination residue. In
relation to the testing of materials against NBC agents, safe and effective agent simulator materials
are needed to reduce both the hazards involved and the resulting waste products.
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Other I-e, •it icl/support items receiving attention in the survey include shelters,
parachute/strapping materials, and food packaging technology. T'he light weight and strength
advantages of composite matcrial:; arre being applied to shelters: testing and I inspection methods are
needed for mainten.race of these structures. Parachute and strapping nmater ials degrade with time,
exposure, and use. Accurate testing methods for these materials are needed fo(r periodic evaluation
of their integrity. Rations and food items are stored for long periods and testing methods are
needed to effectively evaluate the cond'tion of the packaging and the integrity of the seal.

3.2.6 Electronics/Software Equipment

This Army product category considers those products which are best described by
the following terms: command, communication, control, and intelligence (CCC'I) electronic
equipment; battlefield netýýorklng and decision support equipment and software: microwave and
millimeter wave technology: semiconductor and sensor technology; other materials, devices, or
functions which are most directly related to electronic equipment and software requirements.

Electronic devices, equipment, and software are common now in nearly every Arnw
product category. The problems, in need of testing methods can be generally grouped into semi-
conductor/sensor technolo'v, as;sembly tech noog, reliability analysis, artificial intelligence and
programming. The most basic needs in this category involve testing methods to determine the
quality of semiconductor sensor a(id microelectronics materials. Because of the exotic nature of
these materials, production efficien,'y, product yield, and component reliability are low.

The emerLence of microwave and millimeter wave technology has presented new
problems for equipment designs and their evaluation. The assembly of electronic circuits and
devices requires many interconnectiions at the semiconductor packaging stage, at the circuit. ...
level, and at the system level. Solderjoint integrity is a common source of reliability problems, and
efficient testing methods are needed to evaluate the many joints present at all levels of assembly.
This tedious effort can be aided by the use of automated inspection systems Ior electronic
assemblies. Efforts in improving solder joint integrity can go a long way in improving the reliability
concerns in military systems and subsystem elements. However, electronic component reliability
(semiconductors and other components) remains to challenge testing methodologies.

Efforts to predict remaining life and faiilure of electronic elements are impeded by
the lack of testing methods to quantify characteristics which are indicative of component life
expectancy. Modern computer technology brings with it many possibilities for automated applica-
tions, expert systems. and the implementation of artificial intelligence. This technology can be
exploited to the benefit of all Army product categories, testing technology in general can be refined
and made more reliable through the use of automated systems.

Many testing needs for well defined processes in manufacturing and maintenance
can be achieved through the use of expert systems for process control and decision support. Expert
systems and artificial intelligence can also be implemented for testing target acquisition and pattern
recognition systems used in many Army applications.

3.3 Testing Needs Summary by Problem Areas

The survey responses were also organized according to the outtandrng problem areas
identified in the submitted testing needs. The problem areas are identified as follows:
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(1) Materials Character zation aad Properties
(2) Automated Testing and In-Process Control
(3) Diagnostic Testing and Assessment
(4) Bonding and Adhesive Technology
(5) Materials Durability and Structural Integrity
(6) Nuclear, Biological, and Chemical Test Methodology
(7) Sensors, Optics, and Measurement Technology
(8) Energetics and Munitions Tests
(9) Other Army Testing Problems

Since most of the testing needs fall into multiple problem areas, the total of the occurrences in all
of the categories exceeds the number of actual submissions. The following sections contain
descriptions which highlight the most prominent testing needs in each of the categories. Table 3
summarizes the testing needs identified by problem area; Figure 2 shows the percentage of survey
responses for each problem area. Refer to the Appendices for individual listings of submitted
testing needs.

3.3.1 Materials Characterization and Properties

Testing needs that addressed the determination of the physical properties of specific
materials were grouped together in this category, which includes 47% of the survey responses.
Typically, these testing needs involve the quantification of various material properties such as yield
strength, elasticity, residual stress and dynamic stress measurement. The chemical properties and
compatibility of materials are also considered in this category.

Composite materials were most frequently mentioned in the survey responses. The
growing use of composites in many Army systems brings with it testing needs specific to each of the
applications. Conventional methods for testing the mechanical properties of materials are often
not applicable to composites. Special setups and equipment are needed to accurately measure
composite characteristics without the assumptions routinely applied in metals testing. Problems in
composite testing are compounded by the variety of the materials. Metal matrix, graphite epoxy,
and kevlar wound composite, among other composite materials, have been applied to numerous
Army commodities in development or already in the inventory. The testing needs expressed in the
survey call for accurate composite materials testing methods, standardization of test methods and
procedures, and a clear definition of the limitations of the techniques. Acceptance standards are
also needed for new composite materials and components which will be incorporated into Army
systems. Issues of damage assessment and the maintenance and repair of these materials are also
of concern to the Army commodity commands.

Testing methods for ceramic materials also received significant attention in the
survey responses. These materials are in development for armor applications, gun tubes, engine
components, and other applications requiring high strength at elevated temperatures. Testing
methods for ceramics are in evolutionary development; as such, serious direction is needed to apply
proper test methodology to these new materials. As an example, molded ceramics require a
carefully controlled curing cycle. Methods are needed to monitor the curing cycle to assure proper
treatment which yields materials of consistent properties. As with composite materials, mechanical
tests specific to ceramics are needed for the accurate assessment of material properties.

Metals and other conventional materials continue to drive the majority of the
commodity applications. More frequently, efforts are being made to predict the lifetime and/or
the remaining life of critical components; methods are needed to sense or measure parameters
which may be indicative of material life. A common approach to prolonging the life of metals is
tu protect them with the use of platings. This chemical process is in need of monitoring and
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"TABLE 3

SUMMARY OF TESTING NEEDS BY PROBLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Materials Composite Materials -

Characterization Testing methods, standards and procedures
and Properties Damage assessment techniques

Repair and maintenance guidelines for composites
NDE methods

Ceramic Materials -
Testing methods, standards and proccdurcs
Mechanical testing technique.,
Cure monitoring and control

Armor and AntiArmor Materials Testing
Glass and Plastic Panel Testing Methods
Elas;tem.rs Materials Development and Testing
Modeling Tcchniqucs -

Software for material and design evaluation

Automated Testing Test Automation -
and In-Proccss Manufacturing tests, quality/tolerance chccks
Control Dimensioning in maintenance operations

Test data analysis and decision support
Gun tube inspections
Circuit board inspections and evaiuations
Weid inspctions, tic.

Process Control -
Gun tube manufacturing and machining
Plating processes in gun tubes, engine components,
aircraft parts and structures

Welding processes in manufacturing and maintenance
Sensor technology for in-proccss control

Diagnostic Testing Nondestructive Evaluation Methods -

and Assessment Composite materials manufacturing defects.
dclaminations, improper lay-up, inadequate curing;

Damage detection and assessment
Adhesive bond evaluation, strength and integrity
Ceranmkc materials, cure testing, detection of
manufacturing dcfccts

Inspection of platings and detection of corrosion
Sensors for quality control during manufacturing

Semiconductor Materials -
Quality assessment of exotic semiconductor and
sensor materials to improve yield

Electronic Circuit Assemblies -
Inspection methods for solder joints and multi-
layered assemiblies

Life estimation tests and techniques
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TABLE 3 (Continued)

SUMMARY OF TESTING NEEDS BY PRORLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Bonding and Adhesive Bond Strength Determination -
Technology Accurate mechanical testing methods and NDE methods

Welding Technology -
Automated welding and inspection techniques

Soldering Technology -
Rapid inspection techniques

Plating Adhesion -
Inspection methods to determine plating quality
In-process testing of platings

Materials Durability Corrosion Detection and Assessment -
and Structural NDE methods for gun tubes, aircraft structures and
Integrity components, and engines and components

Wear Determination -
Bearings, engine components, gears and mechanisms
Gun tubes and gun tube platings
Oil and lubricant quality monitoring

Solder Joint Mechanical Integrity -
Vibration testing and high-g event simulation/tcsts

Elastomer Materials Durability Testing
Fabric, Tenting, and Strapping -

Mechanical durability testing
Environmental susceptibility testing

Nuclear, Biological, Rapid Agent Detection Techniques and Equipment -
and Chemical Modern penetrability techniques and equipiiient
Testing Automated ensemble/m..ask iesting

Field agent detection instruments
Chemical Agent Effects on Materials -

Effects on paints, coatings, sealants, elastomer,
composites, and other commodity materials

Hazardous Waste Control -
Use of accurate simulants to reduce waste
Waste storage monitoring techniques

Sensors, Optics, Sensors for Automated Testing and In-Process Control -
and Measurement Weld process monitoring and control techniques
Technology Plating process monitoring and control techniques

Automated nondestructive evaluation
Vision Systems for Critical Inspections -

Expert systems, artificial intelligence
Measurement Technology -

Laser applications in gun tube manufacturing
Remote sensing of motion, vibration, and velocity
in ballistic testing

Non-contact electronic device intcrrogation
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TABLE 3 (Continued)

SUMMARY OF TESTING NEEDS BY PROBLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Energetics and Rocket Motor Casing and Propellant Testing -
Munitions Testing NDE mcthods for rocket motor inspections

Propellant quality testing methods
Munitions Testing -

Neutral test bed for mortar/life fire testing
Munitions Stockpiles Testing -

Energetic materials stability test techniques for
stockpiled munitions

Other Army Testing Software Modeling and Simulation -
Problems Solder joint modeling

Ballistic events, high-g events
Plasticity theory, armor & antiarmor materials
Process control software & simulation
Artificial intelligence, neural networks
Test interpretation and decision support software
Software reliability testing methods

Testing Procedures and Standards -
Standardized tests and procedures for composites
and emerging materials

Hazardous Waste Monitoring and Reduction
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U.S. ARMY TESTING NEEDS SURVEY
SUBMISSIONS BY PROBLEM AREAS
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Figure 2. This chart shows the percentages of the Testing Needs Survey submissions organized
by the major identified problem areas. Since some submissions were applicable to
multiple problem areas, total percentages exceed 100(.

Legend: MAT - Materials Characterization and Properties
All' - Automated Testing and In-Process Control
DIA - Diagnostic Testing and Assessment
BND - Bonding and Adhesive Joining Technology
DUR - Materials Durability and Structural Integrity
NBC - Nuclear, Biological, and Chemical Testing
SOM - Sensors, Optics, and Measurement Technology
ENR - Energetics and Munitions Testing
OTfI - Other Army Testing Problem Areas
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control techniques which can result in more consistent plating quality. These plating test needs
extend across a wide variety of Army commodities: gun tubes, engine components, aircraft parts,
and many others. Testing techniques are needed to evaluate plating integrity at the maintenance
level as well. Parts are protected from excessive wear with the common use Af lubricants and oils,
testing and evaluation techniques for these compounds were also frequently mentioned in the
surveyed responses.

Computer modeling and simulation have been used more frequently to assist
designers in specifying efficient designs without compromising performance characteristics. The

estimations provided by computer models give information for materials and dimensional
selections. This results in more accurate preliminary designs, reducing costly testing and iterative
design modifications. Testing methods are needed to verify the validity and accuracy of these
computer ques. While this testing need may be appropriate to the electronic.,isoft-

ware category, its impact on materials and designs is significant.

3.3.2 Automated Testing and In-Process Control

A wide variety of testing techniques and methodologies were ottcrcd a possible
solutions to needs within the various Army commodity commands. lowevcr, to distinct ucncrall-

ized needs were apparent. First, automated testing, inspection, and/or evaluLIat ion als a coMrnnon
thread throughout many of the declared needs. Second, the implementation of process monitor ing
and control techniques was a frequently stated objective of many of the survey responses. This
testing need category (331;- of survey responses) focuses on automated test methodoloies and the
use of control techniques appllicable to the evaluation of Army commodities at all phases ot the
materiel life cycle.

Many test techniques depend heavily on the skill and experience ol thle operator
and may result in ambiguous and inconsistent results. In an effort to improvc the r(pc t thu ityot
tests and the efficiency of the many testing processes, automated systems are being requested mid
implemented. The strongest need for this type of systematic testing approach is in the nlminufnctIr-
ing and maintenance phases of the life cycle. Automated testing and evaluationr ,cre sIgg'cstcd in
the survey responses for applications such as inspection of gun tubes, circuit board sol der oinIts and
assemblies, welds, and visual inspect ions. Automated testing should contribute to more con,,, I tent
results, more efficient production, and an increased level of confidence in decisions hascd on the
test results.

Related to automated testing methodology' is the use of sensors and control
mechanisms for manufac:uring and maintenance processes. Many tasks on the manntLLactun rin floor
require processes that rely on accuratelv repeated conditions in order to produce consistent lv
acceptable results. With a method to monitor critical parameters of the process. manuftactuIi r ing
efficiencw can be significantl, enhanced- This effort toward process control must begin \k ith the
sensor and the monitoring techni( LICS for accurate control. An area of common need, mentioned
previously, is the plating processes used for corrosion and wear control on mainy parts expoed to
harsh environments. Currently, plating processes rely, on established conditions used successtully
in previous batch operations. A means to automatically monitor the deposited material onIld
greatly improve the coating consistenc.

The ,kelding process could benefit from process control techniques. This operat ion
obviously has many applications throughout the Army, in the production of combat systCms and in
their repair and maintenance. /,'tive control of welding processes has been demonstrated using
optical, infrared, acoustic, aid other sensing techniques. Implementation of these techniques in
Army operations could yield rcductions in material loss and rework time, as well as improvemneiits
in product quality.



3.3.3 Diagnostic Testing and Assessment

The testing needs summarized in this category involve those which are directed at
the determination of a material's existing condition relative to some previously established standard
or known condition. This category is not limited to performance or problem analysis, but encom-
passes a broader definition to include inspection methodology and techniques. Diagnostic testiiug
needs were indicated in nearly halt (44%) of the survey responses.

Inspection methods and techniques for a wide variety of Army commodities were
dominant in this category of the testing needs survey. Composite materials are in need of methods
to detect subsurface defects such as delaminations, improper lay-up, voids, inadequate curing, and
other problems. Since composites are used in a wide range of applications, the specific emphasis
of the testing needs varies. Closely coupled with the use of composite materials, adhesive bond
assessment has drawn significant attention because of needs to inspect and accurately evaluate the
bond quality.

Although the testing of metals is a well developed technology, inspection methods
are still needed for corrosion detection, plating and coating evaluation, hydrogen embrittlement
assessment, and wear detection. Many of the existing methodologies or techniques are inadequate
due to poor test -ccuracy and dated equipment and techniques.

As mentioned in the previous section, testing and inspection methodologies can
benefit significantly with the devehlpment and application of automated and intelligent systems.
Diagnostic systems for monitoring, inspection, and in-process control can improve test accuracy,
reliability, and efficiency, resulting in the reduction of wasted materials and improved quality. This
theme was clearly evident in many of the testing needs survey submissions.

T"o diiiagnostic techniques that were briefly described in the survey could benefit
the mnanufacturing of electronic components and subsystems. A magneto-optical mapper (MOM)
employs a method by which the vie'd of exotic semiconductor sensor materials can be enhanced.
With the N10OM0 techniquLe, scmiconductor w\afer material can be exaimined in an eairlv stage of
production. indicating the 'tzod' aireas of the w\afer, then allowing selective processing of those

rodcti~ive> r-cUinMs. This techniIL ue may have a significa nt impact on the yield of manv Cx•otic
scmn icOMnductot nmatCraIs used in Arnmv sensor devices.

"I he second technique of significa nce is ;a inspection method callled lamninographv.
I- lectronic circuit assemblies have become more densely packed with the more frequent use of
iullti-lA% rdCLI printed circuit boards <nild surface mount technology. I amninograiphy has the potential
to quickly and selectively examine indi ividual I iers of a1 completed muLIti-aiver circuit card iassembly.
[his task is virtuall, impossible to perform Using conventional methods once components have been
Insialled on the boairdt. The further development of this type of testing technique should faivoralyN
impact the production of electronic assemblies for Army systems and other government and
Industri;l CIclUipnent.

Another goal of diagnostic testing and ;ssessment is to protidte Lisetul intormnation
to d(ettermline the remainning life of matcrials and componlents. Methods are' ncedeitd to indicate the
remaining life by monitoring tcchniqtues and sensors. This need wa;i specifically mentioned in the
sujr-vey fir t l'c(tn iic c(')7ponents aind) sub.issenib ieS.
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3.3.4 Bonding and Adhesive Joining Technology

Material bonding technoloky in this category includes adhesive joining applications,
soldering, welding technology, and the adhesion of plated or coated materials. In 10(; of the
survey submissions, bonding or j< ining problems were directly or indirectly associated with a testing
need.

The problem of inspecting adhesively bonded joints has received recent specific
focus throughout the Ariny. NDE techniques are in current development for a variety of applica-
tions, but most attention has been given to adhesively bonded composites and aircraft applications.
The survey respondents reflected this emphasis with calls for NDE methods to evaluate composite
structures used in !.arcraft, weapons systems, vehicles, missiles, ,nd she!ters. While some evaluation
methods have loeen develaped for specific applications, their use in other situations is hindered by
limitations (f the techniques and a lack of confidence in the test results. Similarly, mechanical
testing techniques for adhesion strength do not accurately simulate loads that a joint encounters in
real-life situations. Thus, throughout the Army there is a need to provide accurate and realistic
guidelines. standards, and procedures for adhesive and composite testing and inspection which
cleairlv define the limitatiens and specify where the techniques can be applied.

Welding technology may be considered another type of bonding problem withinl
this categorv. ,A general need exists for monitoring and control techniques to allow the automation
and in-process control of the welding. This technology must begin with the development of
appropria te sensing, techniques that would allow accurate control of a welding process. This m:iy
include optical, infrarcd,. and other sensing schemes w';ch could provide information that would
indicate the ongoing condition of the weld and prevent out-of-tolerance conditions. Fhe result
"would be more consistent quality welds, which may reduce the need for post-fabrication weld
inspection. Where weld inspections are still required, automated systems and intelligent analysis
of exam ination data is n :,ede,.

The adhesion of plating material to base material is also a bonding problem, which
drchc sien1iiccant atdtcution in the survey. Plating technology is used in applications such as gun
tubes, engine components, a irrranme structures, bolts and fasteners, and many other applications
throughout the Army. Platings are vital to protect materials from corrosion and enhance their wear
resistance characteristics. l)iagnostic methods are needed to determine if platings are properly
;ipplicd and to determine the quality of adhesion to the underlying material. By developing
in-pr0cess contol0 tCchnilueCS, the plating process can he made more reliable than the current batch
processing and testing techniques.

Soldcring is a bonding or joining process that relies on proper mechanical and
electrical inteerity. T'he survey responses indicated a need for solder joint inspection techniques

hiich could be applied to densely populated circuit boards. Radiographic inspection methods
cou pled w ith a pproprlakte image processing could be very useful in easing the tedious task of solder
joint nlpectio . Mcthlods to vcrily the electrical integrity of solder joints are ako needed. WVith
the lrLre numObcr of inslcct ions that must be performed in this application, a systematic and
aItunmli Led in1 lection appioach is needed.

33.5 Materials D)urability arid Structural Integrity

T'Ihis c;tetgorv of Army testing problems is directed toward the probltms associated
,iih m. :t r ci i l intcgr it% Mid mcChanical qualities. Problems of wcar, corrosion, mechanical strength
and rcpo mc arciypical of those considt-red in the grouping. About 28%'ý of the survev respons_.,
'A(.r, rClktcd to pr(hi tns ot this nalture.
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Concerns for corrosion detection and damage assessment techniques were indicated
frequently in the survey. NDE techniques for detecting corrosion in gun tubes, aircraft structures,
and engine components are in high demand, particularly at the depot/maintenance level of product
support. Methods are needed to quantify the extent of corrosion damage to assist in run/retire
decisions. In gun tube applications, some corrosion inspection procedures involve subjective visual
inspection to decide if parts should be refurbished or retired. Modern vision systems with
appropriate image processing and image analysis intelligence are needed to facilitate these typcs
of inspections.

Testing methods to determine wear were indicated in relation to engine
components, bearings, platings, and gun tubes. Wear determination may be directly measured or
can be inferred by monitoring operating parameters or oiher indicators. In engine applications, the
accumulated deposits in oils and lubricants may be detected to indicate wear. Methods are also
needed to monitor the quality of oils and lubricants to prevent viscosity breakdwn, which results
in excessive wear. Bearings and gears, with applications in engines, aircraft and vehicles,
transmissions and drive mechanisms, are also in need of wear measurement techniques.

The mechanical durability of solder joints and circuit boards must be tested in order
to ensure reliable operation in the field. While some testing procedures are in place, most
techniques do not realistically test the components or subsystems. More accurate vibration testing
is needed. This is particularly true of electronic elements included in missiles, which experience
high-g loading.

Other materials that require durability testing are elastomers and fabrics.
Elastomers used on tank track pads suffer from severe wear. New materials in development need
testing methods which can realistically indicate how they would perform in field situations.
Similarl,'. fabric materials used in uniforms, tenting, strapping, parachutes, etc., are also in need of
accurate testing methods to determine the wear durability of the materials.

Finally, environmental testing methods and equipment are needed for many
different Army commodities. While many Army procedures require some form of environmental
testing, these requirements are waived in some instances due to a lack of equipment tor a
particular application. Materials mentioned in the survey responses as needing environmcntal
testing methods were glass and plastic panels, nylon and other fabrics, and food and ration items.

3.3.6 Nuclear, Biological, Chemical Testing Problems

Although the Nuclear, Biological, and Chemical (NBC) testing problems
represented a relatively small portion of the survey responses (I11%), the testing needs in this
catevorv are rather specialized. Problems of agent detection and effectiveness of defensive
materials and devices dominated the cited testing needs.

1,% The testing methods for chemical and biological agents require accurate measure-
ment and detection techniques because of the small quantities used and the potency of the agents.
The equipment used in these tests is generally of dated technology. Tests are performed to
determine agent penetrability against various materials and protective ensembles. Technological
advancement is needed through automated testing in the laboratory and for protective item testilUg.
Also, sensitive detection methods for minute quantities of agents are needed for field situations in
order to provide the earliest possible warning of danger to allow quick troop response.

Testing is neeked to determine the effects of chemical agents on various materials
such as paints, coatings, elastomers, composites, adhesives and sealants, among many others.
Materials that provide more effective resistance to agent penetration are needed. The dccoitanmi-
nation process is very aggressive to the exposed materials. Testing methods are needed to
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determine the effectiveness of the cleaning process and to measure its effects on the underlying
materials.

Hazardous wastes are a byproduct of the necessary testing of chemical agent
defensive measures and equipment. Testing methods are needed, however, which reduce the
production of the dangerous byproducts. The use of less hazardous agent simulants has been
suggested. This may be accomplished if the simulants can be shown to accurately mimic the true
agent reactions and penetrability characteristics. Testing methods are also needed for the monitor-
ing of hazardous waste storage sites in order to prevent environmental contamination.

33.7 Sensors, Optics. and Measurement Technology

This category of testing problems groups together those testing needs for sensing
and measurement techniques and technologies. Problems related to this category were mentioned
in 20% of the survey responses. Included here are the many sensing requirements for automated
and in-process testing. Also included are those needs for the processing of visual inspection and
measurement information.

Throughout the survey responses, a call for more efficient automated testing and
in-process control techniques has been apparent. These needs imply a means of sensing
parameters of the test or process that will provide accurate data for appropriate control functions
and test decisions. The sensing needs for in-process control include weld process monitoring,
plating process evaluation (both chemistry analysis and deposition measurement), and machining
process control. The technologies applied in these situations vary greatly. However, the end result
is to indicate the condition of an ongoing process in order to maintain a particular level of quality
which results in a minimum amount of post-production rework or adjustment.

Commodity testing in general is a necessary but time-consuming process. Consider-
ing the current state of the art in automated, intelligent systems, significant improvements in test
productivity and accuracy can be achieved by automating many commodity tests. This approach
can be applied to materials testing (gun tube manufacturing, etc.), testing in many maintenance
operations (engine overhaul, dimensioning, etc.), and electronic subsystems testing, among many
others. Inspection processes using NDE techniques can also benefit from automated systems and
data interpretation. The use of vision systems with image analysis capabilities can greatly improve
tedious visual inspections, and can help to avoid skill-related test results and interpretation.

Identified in the survey were several Army testing situations which could benefit
from the use of laser technology. Gun tube manufacturing can use laser technology for accurate
straightness control and measurement. Laser methods can also be applied to ballistic and vibration
testing. In ballistics, weapon, target, and projectile motions and velocity can be sensed by laser
techniques. Laser technology has also been proposed as a means of sensing the performance of
electronic devices in a non-contact manner, avoiding electronic noise, interference, and loading
concerns.

3.3.8 Energetics and Munitions Testing

The testing of energetic materials and munitions received attention in I1I of the
survey responses. This category encompasses propellant testing, rocket motor testing, munitions
testing (live-fire testing), and those tests involving the energetic materials.

A testing method is needed to inspect rocket motor casing!; for internal damage to
the solid propellant. This inspection is vital to the reliable performance of the missile after
handling and transportation. Since damage to the propellant is often not apparent from exterior
access, radiography and other NDE techniques have been suggested for the inspection. Munition
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propellants are also in need of testing techniques. In propellant production, chemical analysis
methods are needed to accurately indicate the quality of the process material and to provide active
control of the process.

The results of munitions testing are affected by many Factors in live-fire tests. In
mortar testing, the base plate foundation can influence the test results. From one test site to the
next, conditions vary and thus results vary. A testing method is needed to eliminate or at least
account for this variation in order to reflect the munition's true performance. A base plate
simulator or neutral test bed has been suggested in the survey.

With the large inventory of stockpiled munitions within the Army, a method is
needed to quickly assess the quality of munitions after prolonged periods of storage. Many
munition stockpiles are simply restricted from access because of the uncertainty of the stability of
the active materials. With a safe nondestructive (perhaps chemical) technique, munition supplies
can be tested to determine if they can still be used or assigned for proper disposition.

3.3.9 Other Army Testing Problems

About 17% of the survey responses were grouped together in this category of
testing needs due to the small number of occurrences or because of commonality across diverse
commodities. Predominant in this category are software modeling or simulation needs, which are
as diverse as the Army commodities themselves.

Software modeling and simulation needs were cited for solder joint technology,
ballistic behavior and high-g weapons and events, materials analysis (mechanical simulation,
plasticity theory, armor and antiarmor, etc.), and process control modeling. Testing and evaluation
methods were cited also for the software itself. Methods are needed to verify the validity of
software models, and control and decision algorithms, and to ensure the reliability of program
functioning. Testing of artificial intelligence schemes is needed for automated testing applications
(including intelligent test interpretation) and for weapons systems employing target acquisition
intelligence.

In several survey responses, needs for accurate test procedures and standards were
mentioned. As material and testing technologies evolve and improve, changes in procedures and
standards are slow to be implemented and documented. This delays or prevents the use of newer
materials and testing techniques, despite apparent advantages. In particular, the use, testing. and
repair/maintenance of composite materials is in need of definitive applicatioas procedures and
standards to guide Army personnel.

Finally, issues related to hazardous wastes were cited in numerous survey responses.
Many Army manufacturing and testing processes use and generate waste materials that rHquire
very careful handling, storage, and final disposition. These processes can help to aleviate the
growing problem by using materials that result in less hazardous wastes, both in quantity and in
severity. Testing methods are needed to monitor the stockpiled wastes to prevent their release into
the environment.

3.4 Testing Needs Summary by Testing Technology

The testing needs described in the survey responses usually covered multiple technology
categories. Hlowever, an effort was made to categorize the needs into four classical groups.
Mechanical testing was specified in 77 (44%) of the 174 responses. Chemical testing needs were
called for in 47 (27%¢) survev submissions. The test technolog.y category with the most survey
responses was that of nondestructive testing, 102 (59%,ý) responses indicated an INDIT needi.
Electronics and software testing needs were indicated on 42 (24c%-) of the survey submissions. The
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following subsections contain descriptions that highlight the most prominent testing needs in each
of these categories. Table 4 summarizes the testing needs identified by test technology; Figure 3
shows the percentage of survey responses for each test technology. Refer to the appendices for a
complete listing of the individual submitted testing needs.

3.4.1 Mechanical Testing

This category of testing needs includes those problems where the solution involves
the scientific evaluation of materials/materiel in terms of those properties that stem from elastic
and inelastic response to an applied load. Such properties include, but are not necessarily limited
to toughness, hardness, tensile, shear, elongation, vibration, shock, etc.

The mechanical testing needs presented in the survey responses called for primarily
classical testing methodology. The applications that were described focused on determining the
physical characteristics of a variety of materials: metals, composites, ceramics, fabrics, polymers,
and elastomers. A general need to modernize mechanical testing techniques and equipment was
indicated in the survey. At the same time, the emergence of new materials has created a need for
new approaches to some of the classical mechanical tests. In particular, composite materials in all
their varieties require careful interpretation of mechanical test results since the effects of the
different materials combine to give its overall characteristics. Because of these difficulties. a nied
for standardized test methods and procedures is apparent throughout the A:,.Iy commodity
commands. Similar testing needs are also in demand for ceramic materials.

Army weapons and systems are being designed for performance in increasingly
harsh conditions. Testing methods are needed to evaluate the effects of vibration, spin and impact
on electronic components, fuze mechanisms, c.nart munitions elements, engine components, and
many other types of components used ;n Army commodities. Methods are needed to accurately
measure and then simulate these types of mechanical environments. Ballistic and explosive events
are commonly tested in costiy live-fire tests. Through the use of modern testing techniques, much
of this type of testing could be performed in a laboratory setting.

34.2 Chemical Testing

This category of test technology includes those problems where the solution involves
the determination of the quality of materials by classical volumetric or gravimetric techniques as
well as chromatographic, spectroscopic, thermal, radioanalytic and other methods of chemical
analysis.

Testing needs involving some form of chemical techniques and/or analysis were not
particularly numerous in the survey. However, the scope of the needs varied widely, ranging from
food quality tests to chemical agent testing. Aircraft components, engine components, and gun
tubes are particularly in need of reliable chemical analysis techniques to evaluate the integrity of
the platings applied on many parts. The protection provided by platings is many times com-
promised by poorly prepared surfaces or poor solution chemistry. Chemical methods are needed
to test surface preparation and to monitor and control plating processes, including solution
chemistry. Improved testing methods v,,,,,ld benefit production efficiency and ensure more
consistent application of the protective coatings. Corrosion analysis tests can also help to identify
the causes of corro:;ivo attack and ultimately suggest protective or corrective actions.

Testing methods to determine the performance characteristics of lubricants and oils
are needed as mechanical designs are pushed to severe limits. The early detection of lubricant
degradation or failure through on-line monitoring could prevent excessive wear on many compo-
nents and extend useful product life. Detection techniques and sensors are needed to allow
monitoring of oil/lubricant quality in engines, transmissions, bearings, and in similar situations.
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TABLE 4

SUMMARY OF TESTING NEEDS BY TEST TECHNOLOGY

TESTING TECHNOLOGY PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Mechanical Testing Materials Testing -
Metals and emerging materials, i.e., armor and
antiarmor materials, composites, ceramics,
elastomers, etc.

Material property characterization, classical
physical parameters, (tensile, compressive, etc.)

Vibration, Shock, and Ballistic Testing
Standards, Procedures, and Acceptance Criteria

Chemical Testint 9;1 ant Lubr-,ip! F;-vaiimion MWthnds -
Detection of lubricity degradation due to
excessive wear, environment extremes, etc.

On-line analysis techniques
Paints, Coatings, and Sealant Testing -

Shelf life testing methods
Agent and decontamination susceptibility

Plating Processes -
Solution chemistry monitoring techniques
Plating process control techniques

Nuclear, Biological, Chemical Agent Testing -
Testing using chemical agent simulants
Reductions of hazardous waste generation
Hazardous waste monitoring techniques

Nondestructive Plating Evaluation Methods -
Testing Plating surface preparation evaluation methods

Plating thickncss and adhesion testing methods
In-process control techniques for plating

Adhesive Bonds -
NDE methods for bond integrity and strength
Detection techniques for delaminations and
bondline thickness

Detection techniques for surface contamination
or improper preparation

Composite Materials -
NDE methods for defect detection, internal damage,
improper lay-up, improper curing, etc.

Technology for ultrasonics, acousto-ultrasonics,
thermography, x-ray & neutron radiography, etc.

Metals -
Detection of microstructural damage, i.e., hydrogen
cmbrittlement, grinding burn damage, residual
stress, etc.

Automated and Intelligent NDE Systems -
NDE data analysis and decision support
Vision systems, expert systems, artificial intelligence
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TABLE 4 (Continued)

SUMMARY OF TESTING NEEDS BY TEST TECHNOLOGY

TESTING TECHNOLOGY PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Electronic/Software Test Automation -
Testing Expert systems, artificial intelligence, automated

data analysis, imaging technology
Component, Circuit, and Subsystem Testing Methods -

Reliability testing of electronic components
Shock, vibrations, high-g event simulation

Soldering Technology -
Solder joint integrity testing

Software Testing -
Verification of software algorithms and models
P a!'tlefPld netwo'king (,oft'."arc & hardwarc)
Expert systems & artificial intelligence

Other Testing Hazardous Wastes Monitoring and Control
Technology MANPRINT Testing -

Human compatibility testing of Army commodities,
food items, materials, equipment, etc.

Environmental Testing and Compatibility -
Testing of Army commodities in harsh environments
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U.S. ARMY TESTING NEEDS SURVEY
PROBLEM SUBMISSIONS BY TEST TECHNOLOGY

% OF SUBMISSIONS
65-

68

55

50

45

48

35

38

25

28

15

18

5

8

MECH CHEM NDT ELES OTH
TESTING TECHNOLOGY

Figure 3. This chart shows the percentages of the Testing Needs Survey submissions organized
by Testing Technology. Since some submissions included the use of multiple testing
technologies, total percentages exceed 100%0.

Legend: MECIt - Mechanical Testing Technology
CHIEM - Chemical Testing Technology
NDI" - Nondestructive Testing Technology
ELES - Electronic and Software Testing Technology
OTH - Other Identified Testing Technology
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The Army uses many different types of paints, coatings, and sealants. A need has
been expressed for testing methods to reliably determine the condition of these materials during
and after long-term storage. Currently, an expiration date is relied upon to decide whether or not
these materials are still useful. It is believed that many of these coatings could be used beyond the
posted expiration date if a simple and reliable testing technique were available.

Testing for protective and defensive measures against chemical agents involves the
use of hazardous materials. Testing methods are needed which utilize more benign chemicals, but
which also accurately model the aggressive nature of the agents. This type of testing may involve
the development of new chemicals or compounds that can react in similar fashions and safely
indicate aggressive action. Testing techniques are also needed to conduct field sampling for
chemical agent use and to verify decontamination efforts. Chemical testing also gencraics signiti-
cant amounts of waste products which themselves are very hazardous. Disposition of these wastes
is becoming a serious problem for the Army. Neutralization techniques are needed to alleviate this
problem not only for chemical testing by-products but also for wastes generated by plating
processes and many other c.h,,ical processes common in the Army.

3.4.3 Nondestructive Testing

The testing technology most frequently requested in the survey of testing needs was
that of nondestructive testing. All of the techniques commonly associated with NDT were in
demand; visual/optical inspection, penetrant, ultrasonics, acousto-ultrasonics, acoustic emission,
radiography (x-ray, gamma ray, neutron, tomography), infrared thermography, electromagnet ics,
and vibration/modal testing. Other emerging NDT methodologies have been considered in this
category. Excluded from this category, however, is the determination of the functional characteris-
tics of electronic devices, computers, and programs.

The NDT needs specified in the survey were focused in applications such as aircraft,
gun tubes, engines and components, and advanced materials. Once again, the need for improved
plating materials, techniques, and process control methods is apparent in this category of survey
responses. Process control techniques are needed for implementation at the manufacturing and
maintenance stages of many Army commodities. Improved plating materials and simply more
consistency in the application of platings can extend part life and enhance reliability. Other
processes such as welding, propellant manufacturing, and machining operations can benefit from
the use of process control technology. Aircraft structures also suffer from hidden corrosion which
can result in serious defects. NDT methods are needed to inspect these structures and reveal the
presence of corrosion or the conditions which promote corrosive attack.

In gun tube applications, loss of plating material leads to accelerated wear and a
degradation of weapon accuracy. Implementation of vision system technology in tedious visual
inspections (such as gun tube inspections) can improve the consistency and accuracy of these types
of examinations.

The trend toward the use of lighter weight, high-strength materials is accompanied
by the need for new and specialized testing techniques. Composite materials are already widely
used in aircraft structures, and are gaining use in advanced weapons designs. NDT techniques are
urgently needed for accurate and reliable detection of internal damage in these materials. Often.
damage due to impacts and loading conditions is not apparent from the external condition of these
materials. Ceramic and ceramic composite materials are also in need of NDT methods for use in
the curing or manufacturing stage and during the life of these parts.

The use of adhesives in bonding materials together is also gaining use clue to
strength towA.ight advantages. liowkever, bond integrity can also be compromised by poorly
prepared adhesion surfaces and adhesives, and by the intrusion of moisture into the joint. C'urrent
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testing methods depend on standardized sample testing and adherence to procedures. Sample test
methods, such as the lap shear test and the peel test, do not accurately model the adhesive loads
or situations of real-world applications. Some NDT methods are currently in development to assess
bond integrity in-situ; for example, ultrasonics and acousto-ultrasonics, thermographic, and
radiographic methods. However, these methods remain to be refined and are largely limited to the
laboratory setting. Since adhesives are used in critical situations such as rotor blades and aircraft
control surfaces, the urgency for the development of adhesives NDT methods is clear. Initiatives
to improve adhesive bonding are already underway within the Army; efforts should be promoted
to implement field testing techniques for bonds as well.

Conventional structural materials, such as steel and aluminum alloys, continue to
be in need of NDT techniques also. Testing methods are needed to characterize micro-structural
material conditions, such as hydrogen embrittlement, grinding burn damage, residual stress, and
other conditions. Glass and plastic materials used in windshields and optics are in need of
techniques to detect degradation due to exposure and scratches. Leak detection methods are
needed for both fuel storage tanks and on-board tanks such as in aircraft. NDT techniques are in
demand for quality monitoring of oils and lubricants in engines and transmissions. Finally, a
general need to implement automated and intelligent inspection systems is clearly in demand across
all Army commodity commands. The driving factors are to improve inspection accuracy and
consistency, and reduce inspection time. A common thread in the requests is the desire to remove
ambiguous and inconsistent human interpretation of test data.

3.4.4 Electronic and Software Testing

Considered in this category of testing technology are those problems which are
concerned with the performance characteristics of electronic devices, components, and subsystems.
Computer hardware testing and computer software testing and verification is also included. This
category does not include the testing of the electronic materials themselves.

Testing needs involving electronic techniques and software methodology were
focused in test automation, electronic component and circuit evaluation, and software modeling and
simulation. As mentioned in previous sections, automation of testing processes is a common need
throughout Army materials testing programs. Coupled with the mechanics of automating test
procedures, the use of expert systems, artificial intelligence, or other software methods are needed
to assist in decision processes in materials testing. Imaging technology can be used effectively for
tedious visual inspections or for interpretation of test data with appropriate processing software.

Electronic components, circuits, and subsystems are in need of testing techniques
which can identify failure modes due to electronic transients and the physical environment.
Vibration testing techniques typically excite single-axis movement; 2-axis and 3-axis vibration
environment simulation is also needed for more accurate testing. Techniques for shock testing at
high-g loads are needed for ballistic events and missile subsystems operating in unusually severe
environments. Methods are needed to simply monitor the real-time loading of these high-g
situations. On the circuit board level, methods are needed to more rapidly evaluate circuit board
assemblies. Flaws in soldering must be detected in early stages of manufacturing to avoid
premature failures in field situations. Efforts must also be made on testing methods which can
indicate probable failures or suggest the remaining life of electronic systems.

Modern computer technology has been very useful in mathematically modeling new
engineering designs. These computer models help designers test their designs against modeled load
conditions before being committed to production. The results are more efficient mechanical
designs and greater reliability. Modeling of newer designs, though, is taxing current computer
resources and capabilities. Accurate modeling of these situations will require greater computing
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speeds and larger memory capacities. Reliable and redundant computer resources are needed in

battlefield situations as well. This technology is becoming essential to CCCI functions in the field.

3.4-5 Other Testing Technologies

A few testing needs submitted to the survey team warranted categorizing separately.
Those problems which, because of their nature, are not generally covered by one of the test
technology categories above have been collectively considered here.

Environmental issues involving the use and disposition of hazardous wastes have
affected the testing methods used in several Army sectors. Chemical processes used in the
manufacturing of parts and supplies generate waste products that are accumulated and stored for
later disposition. Respondents in the survey noted that control of these waste stockpiles will
require careful testing to detect and prevent contamination of the surrounding environment; those
testing methods are in need of development and implementation. The development of appropriate
neutralization techniques may also help by minimizing the quantities of these hazardous
by-products.

The testing of personnel supplies and materials requires a battery of diverse
compatibility tests. A concept called MANPRINT quantifies differences which affect compatibility
with the soldier; such differences include proportions of human anatomy, human behavioral and
perception patterns, and other features. A need was expressed to expand on this concept to
standardize acceptance testing of personnel supplies.

Environmental exposure testing might also be considered a specialized test technol-
ogy category. Many Army commodities require some form of environmental stress screening by
military specification. However, in many situations, environmental testing equipment is not
available for all requirements. Greater availability of environmental stress screening facilities is
needed for those situations; or a review of the requirement may be appropriate.
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4. SUMMARY AND CONCLUSIONS

The Testing Needs Survey received responses from all Army Major Subordinate Commands
representing the various Army materiel categories. The survey has identified several testing
technologies and product categories which have common needs requiring solutions through test
methodology. These testing needs are driven by the emergence of new materials, by new designs
operating to more severe limits, and'by the constant effort to improve system reliability. The
findings of the survey are summarized below in an effort to prioritize the needs. In this way, the
Army can effectively focus available resources on the testing needs which are in demand and which
have commonality across commodity categories. The Army's desire to remain current with
materials technology and the testing methods required to evaluate those materials indicates a need
to maintain an effective mechanism to assess its technology awareness.

4.1 Major Testing Needs Identified in Survey

Nondestructive evaluation techniques in general were the main technology requested in the
surveyed testing needs. Almost every Army product or system requires some sort of NDE
inspection during its life. Inspection methodologies are available; however, NDE expertise and
equipment is limited. Newer techniques are also needed for more reliable inspections and for
applications to the emerging materials. These shortcomings emphasize the Army's need to focus
resources in addressing NDE technology needs in a concerted effort. Perhaps the most evident
NDE needs involve the detection and assessment of corrosion problems, the evaluation of adhesive
bond integrity, and composite materials evaluation. While these problems are the subject of
current Army attention, their importance to Army-wide interests should be promoted through
coordinated and continued efforts.

The methods used to evaluate most Army products in the manufacturing stage and later
during the life of the products are generally well established techniques. Significant gains can be
achieved in product evaluations by utilizing modern automation technolo, with the established
testing techniques. This concept of automating testing processes was also in clear evidence in the
survey responses. The advantages to be gained in product evaluations would be increased produc-
tion efficiency, greater test accuracy, and improved product reliability. Process control techniques
implemented at the manufacturing stage have a significant potential for cost savings by controlling
quality at a very early stage of production. Also, savings in lost materials, reduced rework time,
and end item testing can benefit many Army manufacturing processes.

Throughout the survey and across commodity categories, composite materials were found to
influence many testing needs. The variety of these materials, their performance characteristics, and
their applications make common testing techniques difficult to achieve. Nevertheless, the wide
appeal and distinct advantages of these materials indicate a clear need to establish methods to
accurately evaluate all aspects of their performance. Mechanical and NDT methods for composites
should be regarded as the primary needs for evaluating these materials. As newer composites are
formulated, testing technology must keep pace. Emerging materials such as ceramics. polymers,
and elastomers were frequently targeted for testing needs in the survey responses.

The specific Army products receiving most attention in the survey were gun tubes, aircraft
components, personnel items (clothing and protective items), and engines and components. The
testing needs associated with gun tubes involved testing at both the manufacturing stage and during
the service life of the components. Machining processes for gun tubes required more accurate
control, and plating processes required both control and evaluation techniques. Gun tube
inspection techniques and live-fire methods were in need of advancement. Aircraft testing needs
included corrosion assessment problems, adhesive bond inspection (including the use of composites
in bonded structures), and engine, bearing and transmission wear evaluation concerns. Personnel
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protection items were in need of testing methods to evaluate their effectiveness against agent
penetration. Engine testing needs focused on plating assessment, automated testing methods, and
dimensioning techniques.

4.2 Recommendation for Maintenance of Testing Needs Information

Many common materials problems and testing technology needs exist throughout the various
Army commodity commands. This fact has been made clear in the responses obtained in this
survey. A mechanism is needed to assess on a regular basis the overall materials testing needs
throughout the Army. Because of budget constraints and considerations, it has become imperative
that a redundancy of efforts be minimized as much as possible without sacrificing vital materials
and systems development. To accomplish this, a wider view of Army materials testing needs is
suggested in the form of a regular Army-wide survey and database. This would allow the identifica-
tion of common areas in which more coordinated efforts could be undertaken to the benefit of all
commodity commands. A focusing of resources, including personnel, equipment, and funds, could
promote more productive efforts in locations particularly qualified to address the specific issues.
This approach would avoid the fragmentation of valuable resources within the Army. A clearer
direction toward common Army goals may generate more timely technology developments for
implementation at the appropriate sites.

34



TABLE 5

SUMMARY OF MAJOR TESTING NEEDS IDENTIFIED IN SURVEY

TESTING NEED/ITEM APPLICATION OR SPECIFIED TEST SITUATION

Nondestructive Plating Evaluation Methods -
Evaluation Methods Wear, thickness, adhesion, plating processes
and Techniques Adhesive Bonds -

Bond integrity and strength determination
Composite Materials -

Defect detection, internal damage, improper lay-up,
state of cure, etc.

Automated Testing Automated Inspection Techniques and Equipment -
Equipment and Automated manufacturing, maintenance, and field testing
In-Process Control Process Control Methodology -
Techniques Manufacturing, machining, and maintenance

Plating process control (gun tubes, aircraft, etc.)
Welding process control and inspection

Composite Materials Mechanical Tests Specific to Composites and Ceramics
and other Emerging Inspection/NDE Methods for Composites, Ceramics, etc.
Materials Damage Assessment, Repair, and Maintenance Methods

Guidelines, Procedures and Standards for Emerging Materials
Modeling and Evaluation Software for Emerging Materials

Gun Tubes Manufacturing Processes -
Control techniques for machining processes
Control techniques for plating processes

Maintenance and Field Evaluation -
Plating inspection techniques
Corrosion and wear assessment methods

Aircraft Components Engines, Structures, Components -
Wear inspection, evaluation, and monitoring
Corrosion detection, control, dnd prevention
Plating evaluation, process control techniques
NDE methods for adhesively bonded structures

Personnel Items Clothing, Suits, Masks, Fabrics, Strapping -
and Support NDE methods; for aging due to exposure
Equipment Environmental durability testing

NBC Agent Defense
State-of-the-art effectiveness testing
Rapid, automated detection techniques (lab/ficld)

Food Quality, Storage Stability, Container Testing

Engines Plating Process Control Techniques
and Components Plating Inspection Techniques

Wear Evaluation and Monitoring Techniques
Oil and Lubricant Quality Monitoring and Evaluation
Machining, Dimensioning, and Tolerance Testing

35



APPENDIX A

MT" PROGRAM SUCCESS STORIES - SEVENi EXAMPLES



APPENDIX A - TABLE OF CONTENTS

A. I Automatic Fuze Inspection by Radiography ......................... A.A1-1
A.? Magnetic Flux Leakage Inspection System ........................... A.2-1

A.3 Mobility Monitoring System ... .................................... A.3-I

A.4 Triaxial Vibration Test Method for Missile/Artillery
Fuze Material ................................................ A.4- 1

A.5 Gas Phase Leakage Testing of Protective Masks ...................... A5-1

A.6 Automatic Artillery Rocket Grain Inspection System .................. A.6-1

A.7 State-of-Ch:irge Meter for Non-Rechargeable Lithium
B atte ries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A 7- I

A-i



APPENDIX A. 1

AUTOMATIC FUZE INSPECTION BY RADIOGRAPHY



AUTOMATIC FUZE INSPECTION BY RADIOGRAPHY

PROBLEM

Current methods of radiographic inspection of Army fuzes are subjected to human judgment and
human production limitations, which can lead to inspection errors pnd potentially dangerous
conditions in the munitions items. Labor costs are associated with tte interpretation of radio-
graphic images and the preparation of inspection reports. Also, the use of x-ray film or paper
represents direct costs for materials and film processing labor, as well as indirect costs due to the
time delay for processing and the consequent need for holding areas and associated record keeping.

BENEFITS

Improved product reliability and safety
Improved productivity
Reduced costs

ECONOMICS

Savings: $ 530,000/yr single site implementation
956,000/yr second site implementation

$1,486,000/yr total savings

STATUS

Implementation: August 1989
Location: Iowa Army Ammunition Plant
(Second site, Milan Army Ammunition Plant)
End Item: Projectile, 155mm, RAAM, M718/M741

Projectile, 120mm, HEAT, M830
Cartridge, 40mm, HEDP, M430

AFIRS System
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AUTOMATIC FUZE INSPECTION BY RADIOGRAPHY

This MTT project resulted in a prototype piece of equipment that automatically inspects munition
fuzes by use of real-time filmless x-ray imaging and computerized image analysis. Both hardwiare
and specialized software were developed under the project. The system not only provides immedi-
ate accept/reject decisions but also furnishes a printout of specific defect attributes on each fuzv,
statistical data on groups of fuzes, and digital image recording of all fuzes for archival records.
Although developed for application to RAAM mine fuzes, the system can be easily programmed
and adapted to other items. This equipment has already been adapted to inspect the M764 fuze
used in M830 120mm projectiles, and a similar system is being built for the M549 40 mm fuze.

PROJECTILE, 155MM, AT, M718/741

M577 FUZE

LES SEALED CONDUIT
MINE, AT TO COOLER IN ROUTING HIGH VOLTAGE

9/SHELL SYSTEM BASE CABLE3 TO GENERATOR
WITHIN SYSTEM BASE

CAMERA BOX

ASSSEMBLY

(SEALED) "(AEALEPRA

Internal AIew oSPenAncdYIR se

( )MARKING
SUNIT

I OVERALL
HEIGHT

(24 INSPECTION SUPPORT
POSITIONS) ISTRUCTURE

ASSEMBLY

64"

OVERALL " -
S~LENGTHJ

Internafl viewA of' enhalnced AFIR Sxstcm

A.I1-2



APPENDIX A.2

MAGNETIC FLUX LEAKAGE INSPECTION SYSTFEM



MAGNETIC FLUX LEAKAGE INSPECTION SYSTEM

PROBLEM

The M433 stockpile of seven million machine gun cartridges has been permanently suspended
because of several malfunctions caused by cracking. Inadequate methods exist to detect cracks in
this stockpile and other generic cartridge programs, such as the M384 40mm high explosive
cartridge.

BENEFITS

Screening of defective rounds
Improved safety
Reduced cost

ECONOMICS

Savings: $70,000,000 (after stockpile screening in July 1989)
Savings to investment ratio: 140 to 1

STATUS

Implementation: In process
Location: Milan Army Ammunition Plant (MAAP)
End items: M34 40 mm HE cartridges; M433 cartridges used in MK19 machine gun;

M42/M46 grenades

M-550 LOT

PROP JELLANT

cL~s~iCOPRPER
PCONE

CArrD , 4

CHAE.RI

CLOTATIN

PIR Low PRM R OELN

Cartride , 4CUP:HEPM3
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MAGNETIC FLUX LEAKAGE INSPECTION SYSTEM

A magnetic flux inspection system (MFLIS) has been installed at Milan AAP for the screening/
renovation testing of M384 40mm high explosive cartridges. The system will automatically and
nondestructively detect anomalies throughout the part, including within the steel body on the inside
or outside diameter or within the walls of all surfaces, regardless of orientation.

A spin-off implementation application is to convert an MFLIS system for screening seven million
machine gun cartridges. There is no NDT method available to -screen this ammunition except
MFLIS. Implementation on the stockpile is expected in 1989.

I 
- _

MFLIS System
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MOBILITY MONITORING SYSTEM

PROBLEM

Lack of availability of instrumentation for vehicle endurance testing

BENEFITS

Enhanced testing capability
Cost reduction
Improved productivity

ECONOMICS

Savings: $500,000 per test (estimated)
Savings to investment ratio: 2 to I

STATUS

Implementation: Completed
Location: Combat Systems Test Activity (CSTA), Yuma Proving Ground

Cold Regions Test Center (CRTC)

Mobility monitoring system vehicle performance recorder
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MOBILITY MONITORING SYSTEM

Endurance testing requires rugged instrumentation. Most ruggedized instrumentation is either
large and heavy or has low performance (low sample rates and/or a small number of data chan-
nels). This MANTECH project developed a set of high-performance, rugged data recorders.
These recorders, available in 32-, 64-, and 256-channel versions, contain onboard signal conditioning.
Data compression algorithms are available to provide up to a 1000-to-i reduction (histogram) in
stored data values, allowing long duration, high sample rate testing. The Mobility Monitoring
System connects both measured (temperature, vibration) and control (driver name, test course) type
data. The system has been used to test a variety of wheeled and tracked vehicles.

Mobility monitoring system mounted in vehicle (top photo) and bridge boat (bottom photo)
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APPENDIX A.4

TRIAXIAL VIBRATION TEST METHOD FOR
MISSILE/ARTILLERY FUZE MATERIEL



TRZIAXIAL\" ATO lSINIIi(9)LR
MISSILF/A RTII.LERY FUIMATIiRIZ FL

PROBLEM

Uniaxial acceptance/qual ificat ion vibration tests of' fuze and electromechanical ordnance matecriel
ar, eficient because life cyVcl, simnultaneous. multiaxis vibrations are not reproduced-, potential
optrational/safety flaws cannot be precip)itated, and the proc'edure is timec consuming (repeated
three times).

B3ENE FITS

"* Upgrade of materielqult/eibiy
"* Improvement in materiel safety
"* Reduction in test time by 0'7 percent
"* Reduction in manufacturing cost throug~h the tailored test process

ECONOM ICS

Cost avoidance estimate: S2 million

Savings to investment ratio: II0 to I

STATUS

Implementation: In process
Location: IIDL, Adeiphi, Ni D (3(01I) 39)4-2800
Items supported: Patriot, M1732, Nlt-RS. Traffic Jam, 5-ion Tactruck, Field x-ray, miscellaneous

fuze materiel. Any itC1 em up to I00(l) p)ounds within a 2-ft square attachment SUIrtiiCe
to MIL-STI) level

Nv1732 artillery fuLII ti 11'ý)0itt oil %Ii1;tll t ei t tsettupoi ntl- ial tester



TRIAXIAL VIBRATION TEST METHOD FOR
MISSILE/ARTILLERY FUZE MATERIEL

The uniaxial vibration method used in acceptance/qualification testing of fuze materiel does not
produce multiaxis life cycle vibration, nor does it serve as a practical tool for verifying safety in
many spatial directions within the test item. Therefore, operational and safety-related flaiws are
inadequately screened. A new triaxial, random vibration method was developed that reproduces
the measured field vibration in three axes simultaneously, thus reducing test time by 67 percent.
The method was demonstrated up to 15 G rms and 2000 Hz with a 100-lb payload, indicating good
compliance with MIL-STD requirements. Several impressive achievements were demonstrated,
including (]) detection of manufacturing and design-related flaws that were not precipitated, despite
rigorous uniaxial tests per MIL-STD-810 criteria, and (2) repeated precipitation of the identical
failure modes experienced in the field (Traffic Jam PS; 5-ton Tactruck Transmission CU) 1i)IL
fuze programs that will be using triaxial vibration tests include the Patriot, M732, and MLRS, as
well as related electromechanical ordnance components. The method's superior test realism
provides for an efficient laboratory procedure that will reduce the cost of expensive field tests of
any Army materiel while preser,'ing the test hardware--a significant advantage in testing m issile/
aviation materiel.

V-- •- -. •.• • Axis

Axis

Patriot missile ftuzl --_!D Vibration energy envelope for triaxial flight vihration test (rms)
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GAS PHASE LEAKAGE TESTING OF PROTECTIVE MASKS

PROBLEM

Current challenge media yielded imprecise results, could not be detected at low leakage levels, and

required excessive maintenance.

BENEFITS

Consistent leakage results
Detection of low-level leakage
Reduced maintenance costs

ECONOMICS

Savings: $500,000 per year

The primary purpose of the project was to improve consistency of results and lower the threshold
of leak detection. However, a savings/investment ratio of 3.99 is anticipated.

STATUS

Implementation: In process of applying technology to automated protective mask leakage tester;
scheduled completion date is August 1991.

Location: Armament, Munitions and Chemical Command, Chemical Research, Development and
Engineering Center; surveillance and surety sites worldwide; protective mask produc-
tion contractors.

End Items: M17 and M40 series protective masks.

Protect ive mask
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GAS PHASE LEAKAGE TESTING OF PROTECTIVE MASKS

This project developed inexpensive technology for detecting gas traces using Freon-12 and sulfur
hexafluoride as challenge media. Currently, protective mask leakage testing is performed using a
liquid aerosol as the challenge medium. The aerosol method is less precise and, because of the size
of the aerosol particle, requires a significantly larger leak path to exhibit leakage. Also, the aerosol
reacts with, and congeals in, the plumbing, thus requiring extensive preventive and corrective
maintenance.

In this project, the current M 14 Protective Mask Leakage Tester was modified to permit testing
with either medium. Comparison testing was performed using M17 protective masks. Sulfur
hexafluoride and Freon-12 provided more consistent data and could be detected at much lower
levels than the aerosol. Currently, work is being performed to implement this technology to an
automated protective mask leakage tester to be type classified as the M 14A 1. Although implemen-
tation is still pending, analysis indicates a savings/investment ratio of 3.99.

U..

Gas phase leakage testing apparatus
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AUTOMATIC ARTILLERY ROCKET GRAIN INSPECTION SYSTEM

PROBLEM

An automatic inspection system for propellant grains; is needed to replace current visual and
radiographic methods, which rely on human interpretations that are sometimes er:oneous. Porosity
or cracks in propellant grains can cause rapid burning and overpressur!, resulting in a critically
short round. A short round can risk lives of personnel, jeopardize mission accornplishment, and
result in costly malfunction investigations.

BENEFITS

"* Provides state-of-the-art inspection for rocket grains.
"* System can be easily adapted to inspection of other grain types.
"* System uses no chemicals that require treatment or disposal.
"* Analysis subjectivity is consistent and controllable.
"* Condition classification is immediate.
"* Inspection time is reduced.
"• Data archival is space-saving.
"* Environmental factors are improved through data archiving.

ECONOMICS

Savings: $129,000 per year for 10 years
Savings to investment ratio: 12.999

STATUS

In process

155MM, XM864, DPICM PROJECTILE
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AUTOMATIC ARTILLERY ROCKET GRAIN INSPECTION SYSTEM

This program was inaugurated to develop an automated, real-time x-ray inspection system for
detecting flaws and porosity within the body of propellant grains. The new system will replace the
current visual and radiographic system that is expensive, labor intensive, and highly subjective.

The system will be developed employing x-ray technology and computerized decision making. A
trade-off analysis has selected a photon transmission rather than a Compton scattering method.
One prototype system will be designed and fabricated on contract for direct implementation in a
propellant manufacturing p!lnt.

C C

Automatic artillery rocket grain inspection system
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STATE-OF-CHARGE METER FOR NON-RECHARGEABLE
LITHIUM BATTERIES

PROBLEM

Lack of knowledge by users regarding the capacity remaining in lithium/sulfur-dioxide batteries
has led to costly, premature disposal of these batteries. Field studies and examination of batteries
marked for disposal have verified that lithium batteries are being disposed of before all useful life
has been expended.

BENEFITS

Widespread use of a state-of-charge device has the potential of saving the Army millions of dollars
per year through complete usage of the batteries. Also, use of the meter will give soldiers confi-
dence that a partially used battery has sufficient capacity to accomplish a mission.

ECONOMICS

Savings: Approximately $10 million per year

STATUS

Program initiated in FY88.
Prototype state-of-charge meters have been purchased in FY89.
Prototype units were lab tested and field demonstrated at Fort Bragg and Fort Lewis.
Quantities of meters are planned to be purchased in FY90 for field testing.

Field soldier with AN/PR('-1 19 SINCGARS radio set
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STATE-OF-CHARGE METER FOR NON-RECHARGEABLE
LITHIUM BATTERIES

Unlike other electrochemical systems, the lithium system does not possess the simple characteristics
required for measuring remaining capacity (e.g., sloping voltage). A method for state-of-charge
determination of a lithium/sulfur-dioxide battery has been fabricated and tested. Field demonstra-
tions of prototype meters showed that lithium batteries marked for disposal had an average
remaining capacity of 50 percent. Field tests also revealed that approximately 45 percent of these
batteries had a remaining capacity of 75 percent or more.

Soldiers in the field stated that they were reluctant to employ a used battery because they had no
way of knowing whether the battery was good or bad. They further stated that they would consider
a battery with 75 or more percent to be "new," and that a reliable meter would give them confidence
that a partially used battery had sufficient capacity to accomplish a mission.

Widespread use of a state-of-charge meter would not only save millions of dollars but would also
reduce logistics cost (fewer batteries would have to be purchased) and would greatly increase
battery user confidence.

Lithium battery state-of-charge meter
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APPENDIX B.1

REFERENCE AMCQA-E LETTER DATED 7 MARCH 1988,
SUBJECT: AMC MATERIAL TESTING NEEDS SURVEY



DEPARTMENT OF THE ARMY
HEADQUARTERS, U. S. ARMY MATER4EL COMMAND

5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001

S: 7 Mar 88 •

21 Mar 88

AMCQA-E 2 3 FEB i£3

MEMORANDUM FOR: SEE DISTRIBUTION

SUBJECT: AMC Materials Testing Needs

I. Per reference, the Materials Technology Laboratory (MTL), through the
Materials Testing Technology (MTT) Program, strives to bridge the gap between
testing/inspection technology and application requirements. To assist in the
identification of these requirements, MTL needs your help in performing a
comprehensive survey of those areas requiring more advanced testing methodology,
including those testing/inspection procedures with high cost/performance ratios.
Special emphasis will be placed on depot test/inspection needs to assist in
the HQDA "Depot 2000" program.

2. Request a point of contact be provided to MTL by 7 March 1988 for
participation and support of this survey. Along with the MTT administrative
support contractor, the Nondestructive Testing Information Analysis Center
(NTIAC), MTL will develop survey questionnaires and provide composite visit
schedules by 21 March 1988.

3. HQ AlMC point of contact is Mr. E. D. Soliven, AMCQA-EQ, AUTOVON 284-8916/20,
and MTL point of contact is Mr. F. Stenton, SLCMT-TMP, AUTOVON 955-5523.

4. Reference AMC Regulation 702-14, 2 January 1979, Materials Testing Technology
(TT) Program.

FOR THE COKMANDER:

RY STAHL
Assistant Deputy Chief of Staff for

Product Assurance and Testing
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REFERENCE SLCMT-MRM LETTER DATED 19 APRIL 1988,
SUBJECT: AMC MATERIAL TESTING NEEDS SURVEY



DEPARTMENT OF THE ARMY "
U.S. ARMY LABORATORY COMMAND 1

MATERIALS TECHNOLOGY LABORATORY
WATERTOWN, MASSACHUSETTS 02172-0001

"EMrPY TO

AflV4TION or

SLCMT-MRM 19 April 1988

MEMORANDUM FOR: SEE DISTRIBUTION

SUBJECT: AMC Material Testing Needs Survey

1. Reference AMCQA-E Letter dated 7 March 1988, 21 March 1988, same subject
(Enclosure 1).

2. Pursuant to the reference, this Laboratory will be conducting on-site reviews at
AMC Major Subordinate Commands (MSC's) during the next several months to assist MCS's
in identifying and describing AMC material testing needs. Enclosed herewith
(Enclosure 2) is a copy of "FY1988 AMC Testing Needs Survey - Background
Information." This document describes in general terms what the survey is intended
to accomplish and how, probable sources of testing needs throughout the material I fe
cycle, and categories of information. Your comments on this document are hereby
solicited and would be appreciated.

3. A tentative schedule has been established for these reviews (Enclosure 3). The
details of each visit (exact date, time, place, etc.) will be arranged and finalized
betweer the appropriate MTL liaison and the point of contact for each installation.
Fhe MTL re~'iew team membership can and probably will vary with each visit, but will
generally consist of the MTT Program liaison or a responsible representative of MTL,
and a representative of the Nondestructive Testing Information and Analysis Center
(NTIAC) which has been contracted to assist MTL in administ ring the survey.

4. Prior to, and in time for the scheduled visits, each installation should prepare
to provide in-depth briefings on each identified testing need including any
associated specifications, standards, drawings, visual aids, or other pertinent
documentation. Each Command should assure the representation and participation at
these reviews of Program/Project Managers within or associated with their Commands
(see distrioution).

5. It should be emphasized that "testing needs" are not necessarily "problems". If
a need now exists or is anticipated it should be identified whether or not a possible
solution can be proposed. This is particularly true in areas of high •chnology or
high risk applications of new materials and processes (or high risk apication of
existing material and processes).

6. A list of the Points of Contact (POC's) for the site visits scheduled for May
1988 is shown in Enclosure 4. An updated list of POC's will be prepared and mailed
to the appropriate MSC's as visitation dates and arrangements are confirmed.

FOR THE COMMANDER:

WALTER N. R Y
MTT Program Mana(ler



DISTRIBUTION LIST

Commander
U.S. Army Laboratory Command
ATTN: AMSLC-CT, Mr. R. Moore
2800 Powder Mill Road
Adelphi, MD 20783-1197

Commander
Harry Diamond Laboratories
ATTN: SLCHD-PO-P, Mr. J. Hoke
2800 Powder Mill Road
Adelphi, MD 20783-1197

Commander
U.S. Army Test & Evaluation Command
ATTN: AMSTE-TC-M, Mr. J. Piro
Aberdeen Proving Ground, MD 21005

Commander
U.S. Army Armament, Munitions

and Chemical Command
ATTN: AMSMC-QAC-E(E), Mr. T. Potite
Aberdeen Proving Ground, MD 21010-5423

Commander
U.S. Army Depot System Command
ATTN: AMSDS-QM, Mr. B. Newman
Chambersburg, PA 17201-4170

Commander
Letterkenny Army Depot
ATTN: SDSLE-Q, Mr. G. Mantooth
Chambersburg, PA 17201-4150

Commander
Red River Army Depot
ATTN: SDSRR-Q, Mr. W. D. Wuertz
Texarkana, TX 75501

Commander
Corpus Christi Army Depot
ATTN: SDSCC-Q, Mr. D. L. Ross
Corpus Christi, TX 78419
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FY1988 AMC TESTING NEEDS SURVEY

BACKGROUND INFORMATION

PURPOSE

The AMC Deputy Chief of Staff for Product Assurance and Test, Mr. S. J. Lorber, has

tasked the Army Materials Technology Laboratory (MTL) as manager of the MTT Program

with the responsibility for conducting an in-depth survey of AMC's testing needs.

The purpose of this survey is to provide a planning matrix and five year plan for the

formulation, prioritization, and funding of projects within the MTT Pronram. Thrn,,gh

this survey an estimate will be developed for the amount of resources required to

address the testing needs of emerging materials and notional systems. A similar

survey was conducted by MTL for AMC in 1975. That survey filled a major need at the

time, and provided an earlier planning matrix that led to the scheduling and
successful conclusion of many critical testing needs projects.

SCOPE

The survey is intended to identify and describe material testing needs throughout all
phases of the materiel life cycle for all systems, items, and components in or
scheduled for the Army inventory. Particular emphasis should be given to the planned
increased use of emerging materials i.e. ceramics, composites, polymers, etc. in
notional systems. Also of concern are requirements to evaluate the remaining life of
components which are scheduled for routine replacement or evaluation during
maintenance or rebuild operations. In the past, programs have been funded to satisfy
testing need requirements during each phase of a material life cycle. Several
examples of different programs follow to illustrate the variety of potential needs to
be addressed.

Production - Monitor/evaluate quality parameters/characteristics
- Process feedback and control

In Service - Insitu monitors for stresses and fatigue

Overhaul - Dynamic testing of engine components
- In process monitoring of welding process

Storage - Surveillance inspection method to monitor deterioration of
propellant/explosive materials

TESTING NEEDS

a. On-Site Reviews. In response to the requirements of this task, a series of
on-site reviews has been scheduled at AMC Major Subordinate Commands (MSC's) during
the next several months of the current fiscal year (1988). The MSC's have been
requested to provide in-depth briefings on each identified testing need including any
associated specifications, standards, drawings, visual aids, or other pertinent
exhibits. Each Command was also requested to assure the representation and
participation at these reviews of Program/Project Managers within or associated with
their Commands.

b. Survey Team. The MTL survey team membership can and will probably vary witn
each visit, but will generally consist of the Materials Testing Technology (MITT)
Program liaison or a responsible representative of MTL, and a representatlve of the
Nondestructive Testing Information Analysis Center (NTIAC). NTIAC has been
contracted to assist MTL in auminstering this survey.



C. Information Required.

(1) To facilitate the identification and categorizing of testing needs,
there is attached hereto a general list of the types of information that should be
considered and reported with each testing need. The list is only a guide and should
not be considered restrictive.

(2) In even more general terms the tyne of informition required for this
survey can be summarized in the form of questions as follow:

(a) Where in the materiel life cycle is the need?

(b) Is the need associated with a system (program/project managed) or does
it have broad potential for application to many systems?

(c) Is the need specific to a material or process?

(d) What are the current requirements and/or QA procedures?

(e) What are the potential benefits? (Return on Investment, Reliability,
Availability, Maintainability, etc.)

(f) Is the need immediate or anticipated?

(g) Is there a proposed solution?

(h) What is the testing technology? (Nondestructive Testing (NDT),
Mechanical, Chemical, Electronics/Software, or combination?)

The above questions have merely been listed to indicate the types of questions that
can be asked in any reasonable approach to help in identifying testing needs in
context. These questions snould not be considered exclusive.

S UMM AR Y

The foregoing provides only a broad background and overview of the testing needs
planning matrix. It can be seen that this survey is an ambitious undertaking and
will require the fullest cooperation and participation of all elements of the AMC
cumrmunity. With such cooperation and participation, the results cG this effort
should provide an effective program plinning guide appropriate for both near and far
term goals.



AMC TESTING NEEDS SURVEY - CATEGORIES OF INFORMATION

A. COMMODITY

1. Aircraft
2. Missiles
3. Weapons
4. Tracked Combat Vehicles
5. Ammunition
6. Tactical and Support Vehicles
7. Communications and Electronic Equipment
8. Other Support Equipment

B. MATERIALS

1. Metals
2. Ceramics
3. Composites
4. Polymers

C. TESTING NEED APPLICABLE TO

1. System (N/A)
2. Prime Item
3. Critical Item
4. Non-Complex Item
5. Inventory Item
6. Process
7. Material
8. Computer Program
9. Other (Specify)

D. TEST ENGINEERING CRITERIA

1. Performance
2. Reliability
3. Maintainability
4. Environmental
5. Transportability
6. Quality
7. Safety
8. Human Performance/Engineering
9. Process Control
10. Procedures and Operations
11. Identification and Marking
12. Physical Charac,-ristics
13. Computer Memory Requirements
14. Tribology
15. Other (Specify)

* One or more of these criteria may be applicable to the testing need
for the item identified in B. above.)

E. TESTING TECHINOLOGY

1. Chemical
2. Mechanical

Nond(Is ruct. v e
4. El ectronir,/Sj of tware



CHEMICAL TESTING

This category encompasses projects where the solution to an Army

problem involves the determination of the quality of materials by

classical volumetric, or gravimetric techniques as well as

chromatographic, spectroscopic, thermal, radioanalytical,

electroanalytical, spectrometric, and other methods of chemical

analysis. Projects evaluated by this subgroup should be limited to

those which propose a chemical test, rather than all those which

address chemical items.

MECHANICAL TESTING

This category encompasses projects where the solution to an Army

problem involves the scientific evaluation of the technical

requirements for, materials/materiel in terms of those properties that

stem from elastic and inelastic response to an applied load, possibly

involving a relationship between stress and strain. Such properties

include, but are not necessarily limited to, toughness, hardness,

tensile, shear, elongation, vibration, shock, etc.

NONDESTRUCTIVE TESTING

This category encompasses projects where the solution to an Army

problem would employ either (a) traditional NDT (i.e., radiography,

magnetic particle, liquid penetrant, ultrasonics, eddy current, and

infrared), or (b) other emerging methodologies which are nondestructive

for testing applications. (A nondestructive test is one that does not

prevent use of the item tested for its intended application.)

Specifically excluded are projects where the Army problem concerns the

functional characteristics of electronic devices (systems, subsystems,

or components) or computers (hardware) and computer programs

(software). This exclusion does not apply to electronic materials.

ELFCTRCN IC/SOFP.ARE TESTING

This category encompasses projects where the Army Problem concerns the

performance characteri:stics of electronic devices (systems, subsystems,

or components) or computers (hardware) and computer programs

(software). In general, solutions to these problems are nondestructive

in nature although the category does accommodate destructive tests.
This category does not include electronic materials.



AMC TESTING NEEDS SURVEY POINTS-OF-CONTACT

Command Location Name Phone/Autovon

AMCCOM/ARDEC Dover, NJ Jim Sewell (201) 724-5364
Picatinny AV 880-5364

AMCCOM/CRDEC Aberdeen, MD Tom Potite (301) 671-4321
Edgewood AV 584-4321

AMCCOM/WVT Watervliet, NY Ken Insco & (518) 271-4784
Carol Liu AV 974-4784

AVSCOM St. Louis, MO A. Spratt (314) 263-1762
AV 693-1762

CECOM Ft. Monmouth, NJ Bing Bui (201) 532-3442/9

AV 992-3442/9

DESCOM Chambersburg, PA Joe Byers (717) 267-9126

AV 570-9126

DESCOM/CCAD Corpus Christi, TX Dan Ross (512) 939-3871
Charles Wilson AV 861-3871

DESCOM/LTRK Chambersburg, PA Glenn ManLooth (717) 267-8084
Letterkenny Dep. AV 570-8084

DESCOM/RRAD Texarkana, TX W. D. Wuertz (214) 838-2151
Red River Dep. AV 829-2151

LABCOM Adelphi, MD Steven Doherty (202) 394-3330
AV 290-3330

LABCOM/ETDL Ft. Monmouth, NJ Joe Key (201) 544-4258
AV 995-4258

LABCOM/HDL Adelphi, MD Julius Hoke (202) 394-1551
Harry Diamond Lab AV 290-1551

LABCOM/MTL Watertown, MA Walter Roy (617) 923-5333'/43
Mati. Tech. Lab Fred Stenton AV 955-5333/43

MICOM Huntsville, AL D. Dunston (205) 876-2147
AV 746-2147

TACOM Warren, MI Chester Kedzior (313) 574-8037/8/9

AV 786-8037/8/q

K,.. -



AMC TESTING NEEDS SURVEY POINTS-OF-CONTACT (CONT'D)

Command Location Name Phone/Autovon

TECOM Aberdeen, MD Jim Piro (301) 278-2170

Edgewood AV 298-2170

TROSCOM Natick, MA Don Mcbeod (617) 651-4883

(NRDE�ØÞ„ÞØ/„/Ø������ 

AV 256-4883

NTT PROCRAM AND TESTING NEEDS SURVEY COORDINATORS

Command Location Name Phone/Autovon

MTL Watertown, MA Walter Roy (617) 923-5333/43

(MTT Program Mati. Tech. Lab Fred Stenton AV 955-5333/43

and Survey) Roger Lamothe

NTIAC San Antonio, TX Frank Iddings (512) 522-2737

(Survey) Sw. Res. Inst. Richard Cervantes (512) 522-2481
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APPENDIX C. 1

TESTING NEEDS SUBMISSIONS FORM NUMBER/TITLE INDEX



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS

TNS# E':,TING NEEDS SLIRVEY INFORMATION KEYWORDS

I TITLE : COMPOSITE MATERIAL EVALUATION AIRCRAFT
COMFOS I TES

COMMAND DESCOM INSTAL'N CCAD NDE
PRESENTER• G. WILSON COST($K) OFAPACHE
TESTING TECHNOLOGIES BLACKHAWI:.:

ULTRASONICS
NONDESTRUCT I VE THERMOGRAFH,'

RAD I OGRAFPH'Y

2 TITLE : NDE OF ADHESIVELY BONDED JOINTS ADHESIVES
BONDS

COMMAND : DESCOM INSTAL"N : CCAD AIRCFAFT
PRESENTER : G. WILSON COST($K) : 0 NDE
TESTING TECHNOLOGIES COMPOSITES

CERAM I CS
NONDESTRUCT I VE METALS

0O1I .I, T 3

TITLE : MECHANICAL TESTING AND NDE OF AIRCR•7F HYDROGEN DAMAGE
COMPONENTS FOR HYDROGEN EMDRITTLEMENT E INI N E S

COMMAND : 1)=.ON INSTAL'N CCAD AII CR AFf
F'RESENTER : G. WILSON CCST($.... ) STEEL
TESTING TECHNOLOGIES NDE

MECHAN I CAL MECHANI I CAL
NONDESTRUCTIVE MATER I ALS

COMFPONENTS

4 TITLE : MONITORING OF CADMIUM AND OTHER PLATING PL'.ATING
PROCESSES PROCESS CONTFOL

COMMAND DESCOM INSTAL N : CCAD CHEMICAL MONITOR
fPRE[-SENTEF '3. WILSON COST($K) :0 NDE
TESTING TECHNOLOGIES @: -I PCRAFT

CHEMICAL, CADM I UM
NONDESTRUCTIVE CHROM I UM

1-LATING SýCLUT i•.'1

F, F I 'LE -. DETECTION OF MAIN rHOTOR EBL.ADE DEDONDIN. .IL,,r 5.-0. ,
A I R•CRAFT

COMMAND : DESCOM I NSTAL : CC/D ADHES I'YE BOND.
PRESENTER : G. WILSON CO-CT($) : 0 DEBONDINGTESTING TECHNOL rIrGI-l-C N 11-G ET. NDE

WA TER iL NTH.ll I M
NONDES TRIJCT [,,E NONE

NONE

6 TITLE : TESTING METI-HODS FOFR GLASS AND 'L.ST"IC L_-,-
F'ANEL'S PLASTICS

COMMAND DESCOM INSTALIN : CCAD W1NDtW ANL,-"
PRE3ENTEF,' 5. WIL.SON COST ($K) : FL.Or' Fi'NEL5
TESTINC, TECHN:]LOGIES O OPTICAL 'E'3T INC

MECI IANICCAL- mcc .. I
NONDESTRUCT I r.:E NOIE

NONE

C. 2-1



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

7 TITLE : DETERMINATION OF CRITICAL BLISTERING OF BLADDER T-ANKS
BLADDER TANKS FUEL TANKS

COMMAND : DESCOM INSTAL7N : CCAD BLISTERING
PRESENTER : G. WIL.SON COST($K) : 0 AIRCRAFT
TESTING TECHNOLOGIES FUEL

MECHANICAL NDE
NONDESTRUCTIVE ELASTOMERS

STORAGE

8 TITLE : LEAK DETECTION IN FUEL SYSTEMS AIRCRAFT

FUEL. LEAiKS
COMMAND : DESCOM INSTALýN CCAD FUEL STORAGE
PRESENTER : G. WILSON COST($1) 0 AIRFRAME
TESTING TECHNOLOGIES CORROIS I ON

CHEMICAL CHEM I CAL.. TEST I Nt
NONDESTRUCT I VE NDE

NONE

9 TITLE : QUALITY CONTROL AND TESTING OF AIRCRAFT AIRCRAFT
OILS AND LUBRICANTS OILS

COMMAND : DESCOM INSTA-LN : CCAD LUBRICANTS
PRESENTER : G. WILSON COST($'W) : 0 ENGINES
TESTING TECHNOLOGIES QOUAL I TY CONTROL

CHEMICAL CHEMICAL TESTING
NONDESTRUCT I VE NDE

WEAR

10 TITLE : MONITORING, DETECTION, AND DISPOSAL_ OF HAZARDOUS WASTES
HAZARDOUS WASTES WASTE MANAGEMENT

COMMAND : DESCOM INSTAL'N : CCAD WASTE STORAGE
PRESENTER : G. WILSON COST($K) : 0 DISFOSAL
TESTING TECHNOLOGIES : CHEMICAL TESTING

CHEM I CAL NDE
NONDESTRUCTIVE WASTE MONITORING

NONE

II TITLE : PART MARI<ING AND IDENTIFICATION MAIRKINGS
PART IDENTIFIC-"T

COMMAND : DESCOM INSTAL7N 'CAD PARTS CONTROL
PRESENTER : D. ROSS COST 0K) : LASER MARKIN6
TESTING TECHNOLOGIES TAGGING

MECHANICAl. IMBEDDED
ELECT / SOFTWARE MICROELECTRONICS

NONE

12 TITLE : CORROSION DETECTION FOR AIRFRAME AND CORROSION
A I R.CRAFT COMPONENTS A I RCRAFT

COMMAND : DESCOM INSTAL'N CCAD AIRFRAME
PRESENTER : D. ROSS COST($1::) 0 CHEMICAL rESTrINio,
TESTING TECHNOI..OGIES NDE

CHEMICAL NOME
NONDESTRUCT IVE NO]NE

NONI\IE

C.2-2



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SLURVEY INFORMATION KEYWORDS

13 TITLE : QUANTITATIVE DETERMINATION OF GRINDING GRINDING BURN
BURN ON METALS METALS

COMMAND : DESCOM INSTAL'N : CCAD DETECTION
PRESENTER : G. WILSON COST($K) : 0 COMPONENTS
TESTING TECHNOLOGIES : AIRCRAFT

CHEM I CAL ENGINES
NONDESTRUCT I VE NDE

CHEMICAL

14 TITLE : WELD PROCESS MONITORING AND CONTROL WELDING

PROCESS MONITOR

COMMAND : DESCOM INSTAL'N : CCAD PROCESS CONTROL
PRESENTER : G. WILSON COST ($I<) : 0 NDE
TESTING TECHNOLOGIES IMAPG]ING

OPT I CAL
NONDEST•R UCT I ,, E A I RCRIAFT

MA I NTENANCE

15 TITLE : AUTOMATIC TEST EQUIPMENT (ATE) FOR ENGINE EG',IGNES
OVERHAUL OV}ERHAUI_

COMMAND : DESCOM INSTAL'N RRAD T FE
PRESENTER B,. WUERTZ COST($K.:) 0. DIMENSIOrmNAL 1EASt.REM
TESTING TECHNOLOGIES TRqANSMISSIONS

MECHAN I CAL ".EC H AtN I C-,
ELECT / SOFTWARE NONE

NONE

11 TITLE : NDE OF ROCKET MOTORS AND PROPELLANTS ROCKET MOTOR,
PFR;OPEIIANTS

COMMAND DESCOM INSTALýN : RRAD NDE
PRESENTER B. WUERTZ COST(S1<) : 0 DELAMINATIO0\1
TESTING TECHNOLOGIES VOIDS

RA.•D I OGRAPF HY
NONDESTRUCT I E ULTRASONICS

DAMAGE

17 TlTLE : AUTOMATED EVALUATION OF PLATINGS AND FPL.AT .N (
PLATING FFROCES,:EES PROCESS CONTROL.

COMMAND DESCOM INSTAL'N RP-eAD MONITORING
PRESENTER B. WUERTZ COST ($1::) 0 MEASUREMENI\T
TESTING TECHNOLOGIES : GUN TUBES

CHEMICAL. ENGINES
NONDES TR'UCT LVE AIIRCRAFT

CHEMICAL TESTINCG

13 TITLE : •UTOMATED NONDESTRUCTIVE EVALUATION OF GUN TUBES
GUN IUPES NDE

COMMAND : DESCOM INSTALIN : RRAD ALTOMATED
PRESENTER : D. WUERT'Z COST ($K) : 0 WEAR
TEST I NG TECHNOLO5 I ES CORROS I ON

MEASUREMENT
NIONDESTRUCTTIVE ELECT / SOFTWARE VISION SY'3TEM

INSPECT ION
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORD5

19 TITLE : IN-SITU ANALYSIS OF OIL/LUBRICANT QUALITY OILS
LUBR I CANTS

COMMAND : DESCOM INSTAL7N : RRAD QUALITY CONTROL
PRESENTER : B. WUERTZ COST($K) : 0 ENGINES
TESTING TECHNOLOGIES TRANSMISSIONS

CHEMICAL MONITORING

NONDESTRUCTIVE CHEMICAL TESTING
N DE

20 TITLE : NDE OF ADHESIVELY BONDED JOINTS ADHESIVE BONDS
NDE

COMMAND : DESCOM INSTAL'N : RRAD PATRIOT
PRESENTER : B. WUERTZ COST($K) : 0 MISSILES
TESTING TECHNOLOGIES AIRCRAFT

VVEH I CLES

NONDESTRUCTIVE TRACK PADS
COMPOS I TES

21 TITLE : LETERMINATION OF METAL FATIGUE AND FATIGUE
REMAINING LIFE METALS

COMMAND DESCOM INSTAL'N : RRAD DETECTIOIN
PRESENTER B. WUERTZ COST($K) : 0 REMAINING L..IFE
TESTING TECHNOLOGIES GUN TUBES

MECHAN I CAL VEHICLES
NONDESTRUCT I VE AIRFRAME

NO NE

22 TITLE : NlDE OF BOLTS BOLTS
QUALITY CONTROL

COMMAND : DESCOM INSTAL7N : RRAD NDE
PRESENTER : B. WUERTZ COST($K) : 0 MATERIALS
TESTING TECHNOLOGIES CRACKING

STRESS

NONDESTRUCTIVE NONE
NONE

"2- TITLE : IN-PROCESS WELDING MONITORING WELDING
F'ROCESS

COMMAND DESCOM INSTAL'N : R:AD MONIrORING
PRESENTER B. WUERTZ COST($K) : 0 CONTROL
TESTING TECHNOLOGIES NDE

INFRARED
NONDESTRUCTIVE ELECT / SOFTWARE TRACKED VEHICI.ES

MISSILE CARRIE:RS

_24 TITLE : CORROSION DETECTION AND MEASUREMENT CORROSION
DETECT I ON

COMMAND DESCOM INSTAL'N : 'RAD MEASUREMENT
PRESENTER B. WUERTZ COST($t) : : MUNITIONS
TESTING TECHNOLOGIES TRACKED VEHICLES

WEAPONS

NONDESTRUCT IV E NDE
NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

19 TITLE : IN-SITU ANALYSIS OF OIL/LUBRICANT QUALITY OILS
LUBR I CANTS

COMMAND : DESCOM INSTAL7N : RRAD (QUALITY CONTROL
PRESENTER : B. WUERTZ COST($K) :0 ENGINES
TESTING TECHNOLOGIES TRANSMISSIONS

CHEMICAL MONITORING
NONDESTRUCTIVE CHEMICAL TESTING

NDE

20 TITLE : NDE OF ADHESIVELY BONDED JOINTS ADHESIVE BONDS
NDE

COMMAND : DESCOM INSTAL'N : RRAD PATRIOT
FPRESENTER : B. WUERTZ COST($K) : 0 MISSILES
TESTING TECHNOLOGIES AIRCRAFT

VEHICLES

NONDESTRUCTIVE TRACK PADS
COMPOSI TES

21 TITLE : LETERMINATION OF METAL FATIGUE AND FATIGUE
REMAINING LIFE METALS

COMMAND : DESCOM INSTAL'N : RRAD DETECTION
PRESENTER : B. WUERTZ COST($K) : 0 REMAINING LIFE
TESTING TECHNOLOGIES GUN TUBES

MECHANICAL VEHICLES
NONDESTRUCT I VE A I RFRAME

NONE

22 TITLE : NDE OF BOLTS BOLTS
QUALITY CONTROL

COMMAND : DESCOM INSTAL'N : RRAD NDE
PPESENTER : B. WUERTZ COST($K :D 0 MATERIALS
TESTING TECHNOLOGIES CRACKING

STRESS

NONDESTRUCT I VE NONE
NONE

21 TITLE : IN-PROCESS WELDING MONITORING WELDING
FROCESS

COMMAND : DESCOM INSTAL'N : PRAD MONITORING
PFRESENTER : B. WUERTZ COST($K) : CONTROL
TESTING TECHNOLOGIES NDE

INFRARED
NONDESTRUCTIVE ELECT / SOFTWARE TRACKED VEHICLES

MISSILE CARR IER',7

24 TITLE : CORROSION DETECTION AND MEASUREMENT CORROSION
DETECTION

COMMAND : DESCOM INSTAL-IN : PRAD MEASUREMENT
FRESENTER : B. WUERTZ COST($K) : MUNITIONS
TESTING TECHNOLOGIES TRACKED VEHICLES

WEAPONS

NONDESTRUCTIVE NDE
NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS#l TESTING NEEDS SURVEY INFORMATION KEYWORDS

25 TITLE : WEAR OF GUN TUBES DUE TO THE BALLOTING GUN TUBES
EFFECT WEAR

COMMAND : LABCOM INSTAL'N : HDL BALLOTING EFFECT
PRESENTER : A. FREYDMAN COST($K) : 0 NDE
TESTING TECHNOLOGIES OPTICAL

MECHANICAL. FUZES
NONDESTRUCT I VE PROJECT I LES

NONE

26 TITLE : MEASUREMENT OF PROJrECTILL VlBRATION/SHOCK FUZES
IN GUN TUBES PROJECTILES

COMMAND : LACEOM lN5TAL N : HDL VIBRATION
PRESENTER : A. FRI-YDf. COS"" K, : 0 SHOCICK
TESTING TECHNOLOGIES NDE

MECHAN I CAL OPTICAL
NONDESTRUCTIVE GUN T-I.JE-

H I STORY

27 TITLE : MEASUREMENT OF INTERNAL RESFONSE MISSILES
ENVIRONMENT OF MISSILES EL.ECTRONICS

COMMAND : LABCOM INSTAL'N : HDL V IBRATION
FRESENTER : A. FREYDMAN COST($K) : 0 SHOCK
TESTING TECHNOLOGIES NDIE

MECHANICAL OPTICAL
NONDESTRUCTIVE TELEME T•Y

HISTORY

28 TITLE : DEVELOPMENT OF MULTI-AXIS PRODUCTION VIBRATION
SCREENING TESTS SHOCK

COMMAND : LABCOM INSTAL'N HDL PRODUCTIO1TN SCREENINEG
PRESENTER : A. FREYDMAN COST($K::) MLILTI-AXIS
TESTING TECHNOLOGIES SHAKERS

MECHANICAL FA I LURE
NONE
NONE

2 9 TITLE - MODELING OF HIGH--G EFFECTS FOP WEAPONS MODELING
AND MUNITIONS SOFTWARE

COMMAND : LABCOM INSTAL'N HDL COMFUTER
PRESENTER : A. FREYDMAN COST ($K) 0 HIGH G EVENTS
TESTING TECHNOLOGIES BALLISTICS

MECHANICAL IMPACT
ELECT / SOFTWARE ARMOR

BALLISTIC SHOCK EVENTS

"TO TITLE , TESTING OF HrGH--G EFFECTS FOR WEAPONS AND BALLISTICS
ARMORS HIGH ( EVENTS

COMMAND LADCOM JNSTAL'N HDL AIR GUNS
FRESENTER: A. FREYDMAN C0 HIGH EN:RGN WEAPPNS
TESTING TECHNOLO, IES MITIGATORS

MECHANICAL- RAIL GUNS
WEAPONS
SHOCK EVENT%
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

.1 TITLE : CONTINUOUS MEASUREMENT OF VELOCITY AND BALLISTICS
MOTION IN BALLISTIC AND VIBRATION TESTING VELOCITY

COMMAND : LABCOM INSTAL'N : HDL MOTION
PRESENTER. J. HOKE COST($K) :0 CONTINUOUS MEASUREME
TESTING TECHNOLOGIES :ARMOR

MECHANICAL PENETRATORS
NONDESTRUCT IVYE NDE

LASER INTERFEROMETP'1

2 TITLE : MECHANICAL TESTING OF SOLDER JOINTS SOLDER JOINTS
°.LECTRONICS

COMMAND : LABCOM INSTAL'N : HDL IICROELECTRONICS
PRESENTER : J. HOKE COST(S1fiK) : 0 MECHANICAL
TESTING TECHNOLOGIES VIBRATION

MECHAN I CAL SHAK ERS
NONDESTRUCT I VE FA I LURE

NONE

TITLE : MODELING SOFTWARE FOR SOLDER JOINTS MODELING
SOLDER JOINTS

COMMAND LABCOM INSTAL. N : HDL EL,-CTRO, ICS
PRESENTER .3. HOKE COST ($K:) : DESIGN
TESTING TECHNOLOGIES SIMULATION

SOFTWARE
ELECT / SOFTWARE COMPUTER

NONE

14 TITLE : NDE OF SOLDER JOINTS AND CIRCUIT SOLDER JOINTS
SUBASSEME LIES CIRCUIT BOARDS

COMMAND : LABCOM INSTAL'N : HDL ELECTRONICS
PRESENTER : J. HOK E COST($K) : C) NDE
TESTING TECHNOLOGIES X -.-RAY

IMAGING
NONDESTRUCT I VE I NSPECT I ON

AUTOMATED

75 TITLE : TESTING AND EVAILUATION OF MODELING AND SOFTWARE
SIMULATION SOFTWARE MODELING

COMMAND LABCOM INSTAL"N HDI. SIMULATION
F'PRESENTER J. HOi-OE COST(S1) : COMPUTER
TESTING TECHNOLOGIES: EXPERT SYSTEMS

ARTIFICIAL INTEL
ELECT / SOFTWARE PROGRAMMING

EvALUAT I ON

., TITLE : SOFTWARE DEVELOPMENT FORR ARTIFICIALLY SOFTWARE
INTELLIGENT TARGET ACQUISITION EXPERT SSTEMS

COMMAND : L.A[1 COM INSTAL'N HDL ARTIFICIAL INTEL
PRESENTER : J. lOVE COST ($1k) COMPUTErI.
TESTING TECHNOLOGIES TARGETS

ACQUISITION
EI.ECT SOFTWARE IDENT Ir.1CAT'[ON

PROGRAMM I NG
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

77 TITLE : ACCEPTANCE TESTING OF COMFOSITES AND COMPOSITES
NON-METALL I CS NON-METALL I CS

COMMAND : TECOM INSTAL'N : APG VEHICLES
PRESENTER : G. SHELTON COST($K) : 0 TRACKED COMBAT
T,:ST _ h!C TECHNOLOGIES NDE

THERMOGRAPHY

',?4DESTRUCTIVE RAD I OGRAPHY
ULTRASON I CS

38 TITLE : EFFECTIVENESS TESTING OF ELECTROMAGNETIC SHIELDING
SHIELDING ELECTI:OMAGNET ICS

COMMAND : TECOM INSTAL'N APG SIMULATOR
PRESENTER : G. SHELTON COST($K<) : 0 MATERIALS
TESTING TECHNOLOGIES TESTING

RAD I AT I ON
ELECT / SOFTWARE EQUIPMENT

ELECTRONICS

79 TITLE : SIMULATION OF INFRARED TARGETS INFRAR:ED
RA:.DIAT 101,

COMMAND : TECOM INSTAL'N : APG TARGETS
PRESENTER : W. MILLWAY COST : o SIGNATURES
TESTING TECHNOLOGIES ACOUISITION

MECHANICAL SIMULATION
ELECT / SOFTWARE DETECTION

EQUIPMENT

40 TITLE : DETERMINATION OF THE ELECTROMAGNETIC LUBRICANTS
SUSCEPTIBILITY OF OILS AND LUBRICANTS OILIS

COMMAND : TECOM INSTAL'N: APG ELECTROMAGNETICCS
PRESENTER : J. FIRO COST($K) C:I RADIATION
TESTING TECHNOLOGIES SUSCEPTIBIL. ITY

CHEMICAL ENGINES

ELECT / SOFTWARE TRANSMISSIONS
CHEM I CAL

41 TITLE : EFFECTS OF CHEMICAL AGENTS ON MATERIALS, CHEMICAl AGENTS
COATINGS, AND ADHESIVES CONTAMINATION

COMMAND : TECOM INSTAL7N AFG DECONTAMINATION
-FRESENTE J. PIRO COST($K) C SUSCEPTIBILITY'
TESTING TECHNOLOGIES COMPOSITES

MECHAN I CAL CHEM I CAL. ADHES I VE DONDS
OPT ICAL COATINGS
MATER I ALS

42 TITLE : PERFORMANCE TESTING/MEASUREMENT OF SMOI::ES SMOKv:
AND OBSCURANTS OBSCURANTS

COMMAND : TECOM INSTAL'N : APG TESTING
PRESENTER : J. PIRO COST($K) : ) MEASUREMENT
TESTING TECHNOLOGIES COVERAGE

MECHANICAL CHEMICAL LIV511T 5CATTERING
DENS IT -
LASER
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION K'EYWORDS

4Z TITLE : SOIL TESING FOR CHEMICAL AGENT CHEMICAL AGENTS
CONTAMINATION CONTAMINATION

COMMAND : TECOM INSTAL'N : APG DECONTAMINATION
PRESENTER : J. PIRO COST($K) : 0 FIELD SAMPLING
TESTING TECHNOLOGIES :K IT

CHEMICAL SOIL
VEGITATION
NONE

44 TITLE : ENVIRONMENTAL TESTING OF LAMINATES PLASTICS

ACRYLICS

COMMAND : TECOM INSTAL'N APG LAMINATES
PRESENTER : F. MABANTA COST ($K) 0 ENVI:RONMEN TAL
TESTING TECHNOLOGIES AGING

MECHANICAL DETERIORATION
NONDESTRUCTIVE NDE

MECHANICAL

45 TITLE : DELELOFMENT OF SIGNATURE MASKING INFRARED
MATERIALS ELECTROMAGIIE7 1CS

COMMAND : TECOM INSTALN : AF'G TARGETS
PRESENTER : F. MABANTA COST ('K): 0 SIGNATURE
TESTING TECHNOLOGIES : MASKING MATER I ALS

MECHANICAL CHEMICAL LOW OBSERVAELES
MILLIMETER WAVE
MICROWAVE

4.'b TITLE : LIQUID (CHEMICAL) AGENT DETECTOR CHEMICAL AGENTS
DETECT ION

COMMAND : CRDEC INSTAL'N : EDGEWOOD LIQUID AGENTS
PRESENTER : H. ELBAUM COST($K) : 0 DETECTOR
TESTING TECHNOLOGIES FIELD SAMPLINr.

CHEMICAL DROPLET SIZE
COLOR
NONE

47 TITLE : EUTYL COAT CLOTH AND MATERIAL TESTING CHEMICAL AGENTS

P ROTECT I ON
COMMAND : CRDEC INSTAL'N : EDGEWOOD CLOTHING
PRESENTER : H. ELDAUM COST($5K) : 0 MATE.RI A1S
TESTING TECHNOLOGIES BUTYL COAT

CHEMICAL PERMEAT ION
NONE
NONE

43 TITLE : TEST METHOD TO EVALUATE FILTER AND CHEMICAL AGENT'-
CHARCOAL EFFECT I',ENESS F I LrE R'..

COMMAND : CRDEC INSTAL'N : EDOEWOOD MASKS
PRESENTER : H. ELBAUM COST($1,) : 0 CHARCOAL
TESTII,IG TECHNOLOGIES MATER I AL'S

CHEMICAL EFFE[:C-"',,- ENEc; T7 r
IH-ONDESTRLiCT I VE INSTRUMENT

NONE

C.2-8
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TNS# TESTING NEEDS SURVEY INFORMATION KEY1WORDS

49 TITLE : DEVELOPMENT OF CHEMICAL AGENT SIMULANTS CHEtIICAL AGENTS
S IMULAINTS

COMMAND : CRDEC INSTAL'N : EDGEWOOD PROTECTION
PRESENTER : H. ELBAUM COST($K) : CHEMICAL TESTING
TESTING TECHNOLOGIES HAZARFDOUS WASTES

CHEMICAL NEUTRALI ZAT ION
NONE
NONE

50 TITLE : METHODS FOR THE REDUCTION OF HAZARDOUS HAZARDOUSL JWST",,
WASTES WASTE MANAGEMENT

COMMAND : CRDEC INSTALLN : EDGEWOOD REDUCTION
PRESENTER : H. ELDAUM COST($..:K 0 :lELJTPALIZ•IT IOH
TESTING TECHNOLOGIES CHEMICAL -- EI.I-.

CHEM I CAL NONE
N OE
NONE

51 TITLE : DEVELOPMENT OF "FUJL.LERS EARTH EQUIVALENT FUL.LERC?, EARTHI
MATERIAL CHEMICAL TEST INO

COMMAND : CRDEC INSTAL' N : EDGEWOOD E,..JOFEciNT
PRESENTER : H. ELBE UM COST ($K) : 0 EQ_.I'...LI.T. MATERUI-41..
TESTING TECHNOLOGIES NONE

CHEMICAL NONE
NONE
NONE

52 TITLE : DEV'ELOF'MENT AND TESTING OF CHEMICAL AGENT PAINTS
RESISTPANT PFIINTS COAT I NGS

COMMAND : CRDEC INSTAL'N : EDGEWOOD_ CHEMICAL AGENT-,
PRESENTER : H. ELDA!UM COSTQ(KI:) : RESISTAINCE
TESTING TECHNOLOGIES ABSO 3:RPT ION

CHEMICAL VEHICLE.
A I RCRAFT
EOU I FPMEN

57. TITI.E : ASPH FHASE LEAKAGE TESTER GAS MASIKS
l 14 MASK

COMMAND CRDEC INGTAL'N : EDGEWOOD GAS F1HASE
PPESENTER L. FRIEDMAN COST'l.::) : TESTING
TESTING TECHNOLOGIES : AUTMATVrED

CHEM I CAL. HEADFG3RN
PIONDESTRtJCT I VE LI GHT SCATTER G

AEROSOL

54 TITLE : DEVELOPMENT OF MUNITIONS TO DEFEAT IR AND MUNITIONS
MILLIMETER WAVE INFRARED

COMMAND CRDEC INSTAL'N EDGEWOOD MILLIMETER WAVE
FPRESENTER 1 D. MATTS COST($1<) 0 MM WAVE
rESTII',NG TECHNOLOGIES ADSORFTION

MECIHAN I CAiL CHEM I CAL. VEIIt CLES
A I RC'AFT
ODSCURAN lT
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TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

55 TITLE : TESTING AND INSPECTION OF 700 GAL. FUEL FUEL TANKS
TANKS LEAK DETECTION

COMMAND : DESCOM INSTAL'N : LTRK INSPECTION
PRESENTER : G. MANTOOTH COST($K) : 0 AUTOMATED
TESTING TECHNOLOGIES NDE

MECHANICAL ACOUSTIC EMISSION
NONDESTRUCT I VE NONE

NONE

56 TITLE : AUTOMATED INSPECTION OF GUN TUBES GUN TUBES

INSPECTION

COMMAND : DESCOM INSTAL'N : LTRK AUTOMATED
PRESENTER : G. MANTOOTH COST($K) : 0 NDE
TESTING TECHNOLOGIES VISION SYSTEM

MECHAN I CAL CORROS ION
NONDESTRUCT I VE WEAR

PLATING

57 TITLE : REMAINING LIFE DETERMINATION OF ELECTRFON ICS
ELECTRONIC COMPONENTS AND SUBASSEMBLIES REMAINING LIFE

COMMAND : DESCOM INSTAL7N LTRI< DIAGNOSTICS
PRESENTER : G. MANTOOTH COST($K) ) COMPONENTS
TESTING TECHNOLOGIES SUBASSiEMBL'IES

NDE
NONDESTRUCTIVE ELECT r' SOFTWARE AUTOMATED

SELF-TEST I NG

53 TITLE : TERMINAL VELOCITY AND RECOIL MEASUREMENT BALLISTICS
TECHNIQUES VELOC I TY

COMMAND : DESCOM INSTAL'N : LTRF MOTION
PRESENTER : G. MANTOOTH COST ($K) : 0 MEASLUREMENT
TESTING TECHNOLOGIES ARMOR

MECHAN I CAL PENETRATOR.S
NONDESTRUCT I VE NDE

LASER I NTERFEROMET,.'il

5' TITLE : AUTONATED WELD INSPPECION WELDS
INSPECTION

COMMAND : DESCOM INSTAL'N : L.TRK AUTOMATED
PRESENTER : W. WHITE COST(SK) : 0 NDE
TESTING TECHNOLOGIES REPAIRS

VEH I CLES
NONDESTRUCT I VE COMBAT

NONE

60 TITLE : NDE OF SOLDER JOINTS AND CIRCUIT SOLDER JOINTS
SUBASSEMBLIES ELECTRONICS

COMMAND : DESCOM INSTAL'N : LTR:I< NDE
PRESENTER : W. SIPES COST,$1<) : 0 HAWK MISSILE
TESTING TECHNOLOGIES X-RAY

IMAGING
NONDESTRUCT I VE INSPECT I ON

AUTOMATED
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6-1 TITLE : TEST METHODS TO DETERMINE WEAR ON GEARS GEARS
AND GEAR MECHANISMS WEAR.

COMMAND : DESCOM INSTALýN LTRKI' NDE
PRESENTER : W. SIPES COST($K) 0 INSPECT I ON
TESTING TECHNOLOGIES CONTROL

MECHANICAL OPT ICAL
NONDESTRUCTIVE AUTOMATED

MECHAN I SMS

52 TITLE - THICKNESS DETERMIfNg1ATION OF CONFORMAL COAT INGS
COATINGS C ONFOFIIMAL.

COMMAND : DESCOM INSTAL'N : LTRK ELECTRONICSJ
PRESENTER : W. SIFES COST($K) :0 CIRCLJTT DOAR:DS
TESTING TECHNOLOGIES TH 1 CK.NE S S

MECHAN I CAL MEASLIREMEIIT
NONDESTRUCT I 'F NDE

NONE

6._ TITLE : TEST METHODS TO DETERMINE SHELF LIFE OF FAINTS
PAINTS, ADHESIVES. SEALANTS. COATINGS CO.TI NTc

COMMAND : DESCOM INSTAL'N : LTFl:I::( SEALANTS
PRESENTER : W. SIRES COST($K) : 0 ADHESIlES
TESTING TECHNOLOGIES SHELF L IFE

CHEM I CAL CHEMlICAL TESrTiNG
NONE
NONE

'4 TITLE T TEST METHODS TO MONITOR DEARING OUALITY BEAR[NGS

QLJAL I "TY
COMMAND : DESCOM INSTAL' N LTRV. MONIrTFTO IN
PRESENTER : W. SIPES COST ($K) :1,DE
TESTING TECHNOLOGIES I NSPECT ION

MECHAN I CAL ENG I NES
NONDESTRUCT I VE TRANSM ISS IONS

A I RC.AFT

.65 TITLE : TEST METHODS TO DETERIMINE OIL AND OILS
LJ..BRRICArNT OUJALITWI LUBPR I CANTS

COMMAND : OESCOM INSTAL'N L _TRK QUAL ITY
PRESENTER : R. GLIC< CCOST ($1.) NMOM ,ITOFr ING
TESTING TECHNOLOGIES CHEMI CAL. TESTING

CHEMICAL NDE
NONDESTRUCT I VE ENG I NES

WEAR

66 TITLE : IN-PROCESS MONITORING OF FLATINGS AND PLATING
PLATING PROCESSES PROCESS CONTROL

COMMAND DESCOM INSTAL'N : LTRK THIICKNESS
PRE.SENTER R. GLICk' COST($1<) : 0 ADHESION
TESTING TECH-OLOG)IES NDE

CHEM I CAL. EN IN-S
NONIESTRUC T I' E CH-ROM I ItM

PHOSFHATE
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TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

67 TITLE : TEST METHODS TO DETERMINE THE QUALITY OF ADHESIVES
ADHESIVES AND ADHESIVE JOINTS BONDS

COMMAND : DESCOM INSTAL'N : LTRK QUALITY
PRESENTER : R. GLICK COST($K) : NDE
TESTING TECHNOLOGIES COMPOSITES

CHEMICAL FAILURE
NONDESTRUCT I VE JOI NTS

NONE

6L TITLE : TEST METHODS FOR CORROSION DETECTION AND CORROSION
ASSESSMENT DETECT I ON

COMMAND : DESCOM INSTAL'N : LTRK NDE
PRESENTER : R. GLICK COST(K) 0 DAMAGE
TESTING TECHNOLOGIES ENGINES

CHEMICAL VEH I CLES
NONDESTRUCT I VE AIRCRAFT

ASSESSMENT

67 TITLE : FIELD BORE MEASUREMENT SYSTEM CANNONS
GUN TUBES

CONMAfND : AMCCOM INSTAL'N : WVT BORE
PRESENTER K. INSCO COST($K) : 0 MEASUREMENT
TESTING TECHNOLOGIES STAR GAGES

MECHAN I CAL GROOb'E
NONDESTRUCT I VE DIAMETER

NONE

7 TITLE : SMALL CALIBER INSPECTION SYSTEM GUN TUBES
MORTARS

COMMAND : AMCCOM INSTAL'N : WVT SMALL CALIBElE.
PRESENTER :K. INSCO COST($K) : 0 INSPECTION
TESTING TECHNOLOGIES STATION

MECHANICAL COORDINATE MEASURING
NONDESTRUCT I VE MACH I NE

NONE

71 TITLE : LASER INSEPECTION OF RECOIL KEYWAY HOWITZER
K Er'WA7S

COMMAND : AMCCOM INSTAL'N : WVT INSPECTION
PRESENTER : 1:. INSCO COST(lik) : 0 STRAIGHTNESS
TESTING TECHNOLOGIES RECOIL

MECHAN ICAL LASER
NONDESTRUCTIVE GUN TUBES

NONE

72 TITLE : INSPECTION OF OBTURATOR PADS PADS
OBTURATOR

COMMAND : AMCCOM INSTAL'N : WVT INSPECTION
F'RESENTER : K. INSCO COST($K) :0 VISION SYSTEM
TESTING TECHNOLOGIES: DEFORMATION

MECHAN I CAL HOW I TZFR
ELECT / SOFTWARE BREACH SEAL

SPINDLE
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73 TITLE : BASE PLATE SIMULATOR BASE PLATES
MORTARS

COMMAND : AMCCOM INSTAL'N : WVT PROOF FIRING
PRESENTER : K. INSCO COST($K) : TESTING
TESTING TECHNOLOGIES SIMULATOR

MECHAN I CAL PRESSURE
IMPACT
INSPECTION

74 TITLE : TENSILE AND CHARPY TEST EQUIPMENT TENSILE
CHARPY

COMMAND AMCCOM INSTAL'N : WVT EQUIPMENT
PRESENTER K. INSCO COST($K) : 0 MATERIALS
TESTING TECHNOLOGIES AUTOMATED

MECHAN I CAL FORG I NG
GUN TUDES
NONE

75 TITLE : COMPUTERIZED INDUSTRIAL TOMOGRAPHY RADIOGF;RAPHY
SCANNER TOMOGRAPHY

COMMAND : AMCCOM INSTAL'N : WVT COMPUTERIZED
PRESENTER : M. SMULS(Y COST (ItK) : 0 INDUSTRIAL
rESTING TECHNOLOGIES MATERIALS

GUN TUBES
NONDESTRUCT I VE INSPECT I ON

FOS,'G I NIG

7.! TITLE : ACOUSTO-ULTRASONIC INSPECTION OF COM'pOSITES
COMPOS I TES INSPECTION

COMMAND : AMCCOM INSTAL'N : WVT ACOUSTO--ULJTRASOlI.I CS
PRESENTER : G. CAPSIMALIS COST($K) : C LAUNCHER
TESTING TECHNOLOGIES EVACUATOR

DEFECTS
N'rNDESTRUCT I YE NDE

NONE

77 TITLE : ON-LINE CHEMICAL ANALYSIS OF METAL PLATING
FINISHING SOLUTIONS PROCESS NONIo TOP

COMMAND : AMCCOM INSTAL N : WVT PROCESS CONTPOL.
PRESENTER : G. FRIAR COST ($K) : 0 GUN TUDES
TESTING TECHNOLOGIES : AUTOMATE

CHEMICAL CHEMICAL MOI'IITOR
NONE
NONE

7.3 TITLE : ESTAE'LISHMENT OF GUIDELINES FOR NDT OF COMPOSITES
COMPOSITE MATERIALS NDE

COMMAND : AMCCOM INSTAL'N : WVT EVACUATOR
PRESENTER : E. TROIANO COST($K) :C' INSPECTION
TESTING TECHHOLOG[ES DEFECTS

ULTPASON I CS
NONIDESTRUCT I ,E X -RAy

NONE
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79 TITLE : CHEMICAL TESTING AND QC FOR ORGANIC COMPOSITES
COMPOSITE MATERIALS ORGANIC

COMMAND : AMCCOM INSTAL'N : WVT CHEMICAL TESTING
PRESENTER : G. FRIAR COST($K) : 0 POLYMERS
TESTING TECHNOLOGIES : CALORIMETRY

CHEMICAL CURING
MONITOR ING
QUALITY CONTROL

80 TITLE : DESTRUCTIVE TEST OF HARD COATING ADHESION COATINGS
PLATING

COMMAND : AMCCOM INSTAL'N : WVT GUN TUBES
PRESENTER : G. CAPSIMALIS COST($K) : 0 CHROMIUM
TESTING TECHNOLOGIES ADHESION

MECHANICAL SHOCK TESTING
THERMAL SHOCK
DESTRUCT I VE

a1 TITLE : NONDESTRUCTIVE CHARACTERIZATION OF COATINGS
COATINGS PLAT ING

COMMAND : AMCCOM INSTAL'N : WVT GUN TUBES
PRESENTER : G. CAPSIMALIS COST($K) :C CHROMIUM
TESTING TECHNOLOGIES ADHESION

NDE
NONDESTRUCTIVE POROS I TY

TFIERMOGRAPHY

82 TITLE : AUTOMATED ANALYSIS AND CONTROL OF METAL PLATING
FINISHING PROCESS SOLUTIONS SOLUTIONS

COMMAND : AMCCOM INSTAL'N : WVT CHEMISTRY
PRESENTER : G. CAPSIMALIS COST($K) : 0 MONITORING
TESTING TECHNOLOGIES : CONTROL

CHEMICAL ON-LINE ANALYSIS
TITRATION
X-RAY FLOUPESCENCE

87 TITLE : ULTRASONIC IMMERSION TESTING OF BILLETS BILLETS
GUN TUBES

COMMAND : AMCCOM INSTAL'N : WVT EVACUATOR
PFRESENTER : G. CAPSIMALIS COST($K) : 0 NDE
TESTING TECHNOLOGIES VOIDS

INCLUSIONS
NONDESTRUCT I VE ULTRASONICS

NONE
a4 TITLE : RESIDUAL STRESS !NSPECTION OF GUN TUBES GUN TUBES

RESIDUAL STRESS
COMMAND : AMCCOM INSTAL'N : WVT NDE
PRESENTER : G. CAPSIMALIS COST($K) :C INSPECTION
TESTING TECHNOLOGIES AUTOFRETTAGE

X-RAY DIFFRACTION
NONDESTRUCTIVE ELECT / SOFTWARE NONE

NONE
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85 TITLE : MEASUREMENT AND CONTROL OF CUTTING TOOL CUTTING TOOL
DEGENERATION DEGRADATION

COMMAND : AMCCOM INSTAL'N : WVT MACHINING
PRESENTER : R. WHARTON COST($K) : 0 MONITORING
TESTING TECHNOLOGIES NDE

INFRARED
NONDESTRUCTIVE ELECT / SOFTWARE CONTROL

GUN TUBES

86 TITLE : REAL TIME MONITORING AND REGULATION OF GUN TUBES
ROTARY FORGE PROCESS FORGING

COMMAND : AMCCOM INSTAL'N : WVT MONITORING
PRESENTER : R. WHARTON COST($K) : 0 CONTROL
TESTING TECHNOLOGIES REAL TIME

PROCESS CONTROL
NONDESTrUCTIVE NONE

NONE

87 TITLE : MODAL TESING OF MACHINE TOOLS MACHINE TOOL.
DAMAGE

COMMAND : AMCCOM INSTAL'N : WVT NDE
PRESENTER : R. WHARTON COST($K) : 0 MODAL rESTING
TESTING TECHNOLOGIES VIBRATION

CONTROL
NONDESTRUCTIVE NONE

NONE

88 TITLE : CHARACTERIZATION OF BORE DEFECTS GUN TUBES
BORE

COMMAND : AMCCOM INSTAL'N : WvT DEFECTS
PRESENTEP: R. WHARTON COT($K) 4 : NDE
TESTING TECHNOLOGIES AUTOMATED

CHARACTERIZATION
NONDESTRUCTIVE ELECT / SOFTWARE LASER

NONE

39 TITLE : RESPONSE OF MATERIALS TO HIGH RATE GUN TUBES
LOADING CERAMICS

COMMAND : AMCCOM INSTAL'N : WVT COMPOSITES
PRESENTER : G. CAPSiMALIS COST($K) C :C STEEL
TESTING TECHNOLOGIES LOADING

MECHAN I CAL HIGH STRESS
DYNAMIC TESTING
COMPUTERIZED

90 TITLE : LIFE CYCLE TESTING OF WEAPONS COMPONENTS BREECHES

LARGE CALIBER

COMMAND : AMCCOM INSTAL'N : WVT LIFE--CYCLE
PRESENTER : A. DENET LADS COST<$K) : 1500 LOADING
TESTING TECHNOLOGIES EVALUATION

MECHAN I CAL TEST CHAMBER
ELECT / SOFTWARE NONE

NONE
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91 TITLE - REAL-TIME SENSORS AND METHODOLOGY FOR SENSORS
PROCESS CONTROL PROCESS CONTROL.

COMMAND : LABCOM INSTAL'N : MTL METHODS
PRESENTER : K. RICE COST($K) : 0 PLATING
TESTING TECHNOLOGIES WELDING

MECHANICAL CHEMICAL SURFACE PROCESSING
NONDESTRUCTIVE ELECT / SOFTWARE NDE

ION IMPLANTATION

92 TITLE : CERAMIC ARMOR DEVELOPMENT AND TESTING CERAMICS
PROCESS CONTROL

COMMAND : LABCOM INSTAL'N : MTL NDE
PRESENTER : K. RICE COST ($K.) :C ARMOR
TESTING TECHNOLOGIES EVALUATION

MECHANICAL NONE
NONDESTRUCTIVE NONE

NONE

93 TITLE : DEVELOPMENT OF CERAMICS FOR HEAT ENGINES CERAMICS
AND GUN TUBES MATERIALS

COMMAND : LABCOM INSTAL'N : MTL NDE
PRESENTER :K. RICE COST($K) : 0 HEAT ENGINES
TESTING TECHNOLOGIES GUN TUBES

MECHANICAL BEARINGS
NONDESTRUCTIVE NONE

NONE

94 TITLE : DEVELOPMENT OF DUAL-HARDNESS STEELS AND STEEL
CORROSION RESISTANT STEELS RESEARCH

COMMAND : LABCOM INSTAL'N : MTL DEVELOPMENT
PRESENTER :. RICE COST($K) : 0 HIGH HARDNESS
TESTING TECHNOLOGIES HIGH TOUGHNESS

MECHANICAL DUAL HARDNESS
NONDESTRUCTIVE CORROSION

RESISTANCE

95 TITLE : DEVELOPMENT OF POWDERED METALS AND RAPID METALS
SOLIDIFICATION PROCESSED METALS POWDERED

COMMAND : LABCOM INSTAL'N : MTL RAPID SOLIDIFICATION
PRESENTER :K. RICE COST($PK) : 0 ARMOR
TESTING TECHNOLOGIES GUN TUDES

MECHANICAL STRUCTURAL
NONDESTRUCTIVE GEARS

BEARINGS

96 TITLE : DEVELOPMENT OF POLYMER AND COMPOSITE POLYMERS
MATERIALS AND TESING TECHNOLOGY COMPOSITES

COMMAND LASCOM INSTAL'N : MTL ELASTOMERS
PRESENTER iK. rRICE COSTý$K) : ADHESIVES
TESTING TECHNOLOGIES MATERIALS

MECHANICAL DEVELOPMENT
NONDESTRUCTIVE STRUCTURES

NONE
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97 TITLE : COMPUTER SIMULATION OF FINITE PLASTICITY SIMULATION
THEORY COMPUTER MODELING

COMMAND : LABCOM INSTAL'N : MTL ARMOR
PRESENTER : A. CHOU COST($K) :0 PENETRATION
TESTING TECHNOLOGIES IMPACT

MECHANICAL METALS
ELECT / SOFTWARE CERAMICS

NONE

98 TITLE : DAMAGE MODELING FOR ADVANCED ARMOR AND SIMULATION
ANTIARMOR MATERIALS COMPUTER MODELING

COMMAND : LABCOM INSTAL'N : MTL ARMOR
PRESENTER : A. CHOU COST($K*) : PENETRATION
TESTING TECHNOLOGIES FRAGMENTATION

MECHAN I CAL DAMAGE
ELECT / SOFTWARE METALS

CERAM I CS

99 TITLE : NEUTRON ANALYSIS OF CERAMIC INJECTION CERAMICS
MOLDING PROCESS INJECTION MOLDING

COMMAND : LABCOM INSTAL'N : MTL CHARACTERIZATION
PRESENTER : J. ANTAL COST($K) :0 NEUTRON ANALYSIS
TESTING TECHNOLOGIES RADIATION

MECHANICAL NEUTRON
NONDESTRUCTIVE ADSORPT I ON

SH I ELD I NG

160 TITLE : NEUTRON ANALYSIS OF CORROSION PROCESSES CORROSION
IN AIRFOILS DETECTION

COMMAND : LADCOM INSTAL'N : MTL NEUTRON
PRESENTER : J. ANTAL COST ($K) :4 RADIOGRAPHY
TESTING TECHNOLOGIES AIRFOILS

AIRCRAFT
NONDESTRUCTIVE ELECT / SOFTWARE IMAGING

SOFTWARE

101 TITLE : NEUTRON ANALYSIS OF ADHESION BETWEEN ADHESIVES
INORGANIC MATERIALS BONDS

COMMAND : LADCOM INSTAL'N : MTL INORGANICS
PRESENTER : J. ANTAL COST($FK) : 0 NEUTRON
TESTING TECHNOLOGIES RADIOGRAPHY

AIRCRAFT
NONDESTRUCTIVE STRUCTURES

MO I 3TURE

102 TITLE : MECHANICAL PROPERTIES FATIGUE AND STRESS COMPOSITES

PRED I CT I ON POLYMERS
COMMAND : LADCOM INSTAL'tN. MTL CERAMICS
PRESENTER : J. NUNES COST($K) 0 MECHANICAL
TESTING TECHNOLOGIES FATIGUE

MIECHAN I CAL STRESS
MATERIALS

TESTING
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10-3 TITLE : MODELING AND SIMULATION OF BALLISTIC BALLISTICS
BEHAVIOR IMPACT

COMMAND : LABCOM INSTAL'N MTL SIMULATION
PRESENTER : A. CHOU COST($K) 0 MODELING
TESTING TECHNOLOGIES EVENTS

MECHANICAL ARMOR
ELECT / SOFTWARE MATERIALS

NONE

104 TITLE : ADVANCED NONDESTRUCTIVE EVALUATION NDE
TECHNIQUES METHODS

COMMAND : LABCOM INSTAL'N : MTL ENHANCEMENTS
PRESENTER : W. ROY COST($K) :0 MATERIALS
TESTING TECHNOLOGIES EMERGING

COMPOSITES
NONDESTRUCTIVE ELECT / SOFTWARE CERAMICS

NONE

105 TITLE : NDE FOR IN-PROCESS CONTROL AN.1 INSPECTION NDE

PROCESS CONTROL
COMMAND : LABCOM INSTAL'N : MTL MONITORING
PRESENTER : W. ROY COST($K) : 0 INSPECTION
TESTING TECHNOLOGIES COMPOSITES

CERAMICS
NONDESTRUCTIVE ELECT / SOFTWARE NONE

NONE

106 TITLE : NDE OF ADHESIVE BOND INTEGRITY NDE

ADHESIVES
COMMAND : LADCOM INSTAL'N MTL BONDS
PRESENTER : W. ROY COST($K) 0 INTEGRITY
TESTING TECHNOLOGIES : INSPECTION

COMPOSITES
NONDESTRUCTIVE TOMOGRAP'HY

ULTRASONICS

107 TITLE : NDE METHODS FOR CORROSION DETECTION AND CORROSION
ASSESSMENT DETECTION

COMMAND : LABCOM INSTAL'N : MTL AIRCRAFT
PRESENTER : F. LANDMAN COST($1) : 0 BLADES
TESTING TECHNOLOGIES AIRFOILS

NDE
NONDESTRUCTIVE INSPECTION

NONE

103 TITLE : STANDARDIZATION OF COMPOSITE TESTING COMPOSITES
METHODS AND MATERIALS PROPERTIES DATABASE PROPERTIES

COMMAND : LABCOM INSTAL'N MTL MECHANICAL
PRESENTER : W. ROY COST($K) 0 MATERIALS
TESTING TECHNOLOGIES STANDARDIZATION

MECHAN I CAL DATABASE
NONE
NONE
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1(9 TITLE : ARTIFICIAL INTELLIGENCE CAMOUFLAGE CAMOUFLAGE
RESEARCH TEST BED DESIGN

COMMAND : TROSCOM INSTAL'N : NATICK EVALUATION
PRESENTER : L. HEPFINGER COST ( :) 700 ARTIFICIAL INTEL
TESTING TECHNOLOGIES CLOTHING

PATTERNS
NONDESTRUCT I VE NONE

NONE

l. TITLE - BALLISTIC DATA FOR CASUALTY REDUCTION AND ARMOR
TRANSIENT DEFROMATION ANALYSIS HELMETS

COMMAND : TROSCOM INSTAL.'N : NATICK MATERIALS
PRESENTER : G. OLEJNICZAK COST($K) : 0 BALLISTICS
TESTING TECHNOLOGIES F"ENETRATII'ON

FRAGMEI•NTAT ION

NONDESTRUCT I VE PROTECT I ON
DEFORMAT I ON

I1 TITLE : VAFOR ADSORPTION AND PERMEATION ANALYZER GARMIENTS
CLOTI41NG

COMMAND : TROSCOM INSTAL'N NATICK PROTECTION
PRESENTER : D. RIYIN COST($K) 1 I< CHEMICAL AGEI4"I'S
TESTING TECHNOLOGIES ADSORPTION

MECHANICAL CHEMICAL PEPRMEAT I ON
EVALUAT ION
CHROMATOGRAF irY

112 TITLE : ACCELERATED WEATHERING AT EXTREME WEATI-.iER I1',i
TEMPERATURES TEXTILES

COMMAND : TROSCOM INSTAL'N : NATICI< ACCELERATED
PRESENTER : C. HEATH COST ($K) : 90 CLOTHING
TESTING TECHNOLOGIES EXPOSU]RE

MECHAN [CAL. TEMPERATIJFRE
DAYL I GHT

NONE

11- TITLE : ADVANCED DESIGN VISIBLE AND NEAR INFRARED CLOTHI-TNG
PECTF:OMETRF FA B I "-S

COMMAND : TROSCOM INSTAL'N NATICK .. ECT.O :-O" C.ME'",-...
PRESENTER : A. COMN1ERFORD COST ".1'TI:') 125 .LEFLE.C T AICE
TESTING TECHNOLOGIES .,VISIBLE

[NFRA. RED
NONDESTRUCT EYE COUJNTERMEASUR:ES

FL OUR ES C 'lCE

114 TITLE : VIBRATION AND LOW TEMPERATURE AT ALTITUDE VIBRATION
TESTING LOW TEMPERATURE

COMMAND : TROSCOM INSTAL'N : NA'rICh SURVIVAIL 1IT

PRESENTER : 0. ()UER'IM COST ('PK) : 51 SLEEPING DAG
TESTING TECHNOLOGIES "AIRCRAFT

MECHAN I CAL ALTITUDE VE':STING
FPACKAG I NG
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115 TITLE : FULL ENSEMBLE TESTING CLOTHING
NBC

COMMAND : TROSCOM INSTAL'N : NATICK EVALUATION
PRESENTER. R. KINNEY COST ($K.) : 500 ENSEMBLE
TESTING TECHNOLOGIES SAMPLING

MECHANICAL CHEMICAL S I MULANTS
CHALLENGE
PROTECT I ON

116 TITLE : VAPOR CONTAMINATION VAPOR PENETRATION CLOTHING
SWATCH TEST CONTAMINATION

COMMAND TROSCOM INSTAL'N : NATICK PENETRATION
PRESENTER: R. KINNEY COST(S1<) : 100 XVAPOR
TESTING TECHNOLOGIES . PROTECTION

MECHANICAL EVALUAT I ON
NBC
D I FFUS I ON

117 TITLE : LABORATORY TEST FOR FIELD WEAR AND CLOTHING
DURABILITY WEAR

COMMAND : TROSCOM INSTAL'N NATICI< DURABILI IY
PRESENTER : C. FITZGERALD COST($K) 51'. FIELD TESTING
TESTING TECHNOLOGIES EQUIVAL.ENCY

MECHAN I CAL MODEL I NG
NONE
NONE

11S TITLE : TESTING FOR MULTIPLE THREAT INDIVIDUAL CLOTHij. NC
PROTECT I-E SYSTEMS PROTECTIVE

COMMAND : TROSCOM INSTAL'N : NATICK( MULTIPLE THREAT
PRESENTER : C. FITZGERALD COST($K) : 150 NBC
TESTING TECHNOLOGIES : SYSTEM

MECHANICAL CHEMICAL EVALUATION
ENSEMELE
C YC

I. i5 TITLE : IMPACT ENERGY ABSOFPPTION TEST METHOD IMPACT
AB3ORFTION

COMMAND : TROSCOM INSTAL'N : NATICK HELMETS
PRESENTER : S. WACLAWIlK COST .K : BODY ARI"IOI'R"
TESTING TECHI'-NOLOGIES PG LYME MERrS

MECHAN I CAL. PROTECT ION
STANDARD 1 ZAT ION
EVALUAT I ON

12 i TITLE : LIFE AND PERFORMANCE TESTING CF NOVEL IMCS
HEAT ENGINES AND SMALL COMPRESSORS HEAT ENCINlES

COMMAND TF:OSCOM INSTAL'N : NATIa[ COMF''RS3OR:
PRESENTER M. KUPCINSI:AS COST($K) : 10 COOLING"ESTING TECHNOLOGIES

MECHAN I CAL !-%.ALUAT i ON
NB C
CLOTHING
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121 TITLE : PUNCTURE RESISTANCE OF NON-COATED CLOTHS CLOTHING
PUNCTURE

COMMAND : TROSCOM INSTAL'N : NATICK RESISTANCE
PRESENTER : D. QUERIM COST($K) : 165 PARACHUTE
TESTING TECHNOLOGIES ROUGH TERRAIN

MECHAN I CAL SUIT
EVALUAT ION
NONE

122 TITLE : RF PORTABLE REFLECTOMETER CLOTHING
REFLECTANCE

COMMAND : TROSCOM INSTAL'N NATICK ABSORPTION
PRESENTER : D. RAPACZ COST($K) 75 RADAR
TESTING TECHNOLOGIES DETECTION

EVALIJAT I ON
NONDESTRUCT I VE PROTECT I ON1\

NONE

127 TITLE : DETERIORATION OF BIODEGRADABLE CONTAINER PACKAGIING
DEGRADATION

COMMAND : TROSCOM INSTAL'N : NATICK RATIONS
PRESENTER : D. GORDON COST ($K) : 100 CONTAINiER
rESTING TECHNOLOGIES : BIODEGRADATION

MECHANICAL CHEMICAL I NERTNESS
ELECT / SOFTWARE NONE

NONE

t24 TITLE : STORAGE STABILITY MEASUREMENT RATIONS
STORAGE

COMMAND : TROSCOM INSTAL'N : NATICK STABIL...ITY
PRESENTER : 0. GORDON COST ($KV) : 200 SHELF LIFE
TESTING TECHNOLOGIES EVALUAT ION

MECHAN I CAL CHEMICAL AMB I ENT
ELECT / SOFTWARE CHILL.ED'

NONE

125 TITLE : AIR QUALITY MONITOR A IF
,UAL I I'Y

COMMAND : TROSCOM INSTAL' N NATIC CL MON I TO ,I NG
PR*ESENTER: :R. LAMPI COST(;K) 125 FIELD
TESTING TECHNOLOGIES G SHE LTER'S

CHEMICAL TRA I LERS

FEEDING
COMBUSTICON I F'rPr)uCTS

126 TITLE : SUPRS CHAMBER STRESS INDICATOR SUPRS
UNDERWATER

COMMAND : TROSCOM INSTAL'N : NATICK SUPPLY
PRESEI'ITER : R. LAMPI COST ($K) : 250 SJUBSI STANCE
T'ESTING TECHNOLOGIES CHAMBER

MECHAN I CAL CONDITION
NONDESTRUCT I VE DETECT ION

NONE
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127 TITLE : AUTOMATED NONDEETRUCTIVE ON-LINE MEAL
DETECTION OF DEFECTS IN FOOD RETORT POUCHESPOUCH

COMMAND : TROSCOM INSTAL'N : NATICK NDE
PRESENTER : R. MANSUR COST($K) : 261 INSPECTION
TESTING TECHNOLOGIES AUTOMATED

MECHANICAL PERFORAT ION
NONDESTRUCT IVE SPECTROMETER

SEAL

128 TITLE : NONDESTRUCTIVE VACUUM TESTING OF TRAY TRAY PFACKS
PACKS IN FIELD AND DEPOT VACUUM

COMMAND : TROSCOM INSTAL"N : NATICK NDE
FRESENTER : P. FBURKfE COST($K) 15 INSPECTION
TESTING TECHNOLOGIES FIELD

MECHANICAL CANS
NONDESTRUCT I VE SEAL

MEAL

L29 TITLE : NON-COMPLEX ITEMS AND MATERIALS STRAPS
PARACHUTE

COMMAND : TROSCOM INSTAL'N : NATICK TENTAGE
PRESENTER : J. HALL COST($K) :C MATERIALS
TESTING TECHNOLOGIES F FATIGUE

MECHANICAL DYNAM IC
NONDESTRUCT I YE HIGH STRAIN

TESTING

1C0 TITLE : HIGH SPEED AIRDROP CONTAINER (HISAC) HISAC
MATERIALS CONTA I NEP

COMMAND : TROSCOM INSTAL'N NATICI< AIR DROP
PRESENTER : A. MAWN COST (1,K> 46 MATERIALS
TESTING TECHNOLOGIES DEVELOPMENT

MECHANIA, I CAL CHEMICAL TESTING
rIONE
NONE

t-.7. T!TL- . DETECTrION OF THERMAL AGING IN N'LON 6.6 WEDDING
CORDAGE

CIMMrIAND : TROSCOM INSTALýN : NATICK '3TRAPPIF G
PRESENTER : M. GIONFRIDDO COST(11,) : 190') AGING
TEST ING TECHNOLOGIES NYLON

MECHAN I CAL NOE
NONDET'TPUCT IfE-NE N.ISF''EC- .L 01N

OPTICAL ALSOF'T I'm

172 TITLE : MONITORING ULTRAVIOLET (UV) DEGRADATION NYLON
IN NYLON 6,6 DEGRADATION

COMMAND : TROSCOM INSTAL'N : NIATICK ULTRAVIOLET
PRESCNTER : M. GIONFR E-,O COST(:$K) : 250 PARACHUTE

TESTrNG TECHNOLOGIES TEXTILES
MECIHAN I CAL NDE
NONDEST":UCT E'.'U I NSFECT I ON

I.IONE
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137 TITLE : HAND HELD PORTABLE EMI LEAK DETECTOR ELECTROMAGNETICS
LEA:AGE

COMMAND : TROSCOM INSTAL'N : NATICK DETECTION
PRESENTER : A. MURPHY COST($K) : 0 PORTABLE
TESTING TECHNOLOGIES SHELTERS

EMI
ELECT / SOFTWARE RADIATION

NONE

134 TITLE : NONDESTRUCTIVE EVALUATION FOR SANDWICH COMPOSITES
COMPOSITE MATERIALS NDE

COMMAND : TROSCOM INSTAL'7 : NATICK<. DEFECTS
PRESENTER : S. STROBEL COS7($K) : 0 PORTABLE
rESTING TECHNOLOGIES ULTRASONICS

MECHANICAL INFRARED
NONDESTRUCT IVE SHELTERS

CONSr~! f1.U T I cri N M ER I

175 TITLE : AEROSOL PENETRABILITY OF MATERIALS AND CLOTC--ING
CLOSURES NBC

COMMAND : TROSCOM INSTAL'N NATICK PENETPATION
PRESENTER : J. MAYER COST($W) 200 AEROSOL
TESTING TECHNOLOGIES PROTECT 1ON

CHEMICAL- P A R I CU L.ArTE
NONE
NONE

1-.,: TITLE : MANPRINT TESTING FOR NATICK MATERIALS MAINPIINT
CONFORMANCE TEST lI'Ir.

COMMAPND : T.OSCOM INSTAL'N : NATICK CLOTHING
PRESENTER : L. SYMINGTON COST($Kt : 70I IELTERS
TESTING TECHNOLOGIES EQUIPMENT

MECHANICAL BEEH A I ORA L.
INTHFROPOt.O I ,A.L

ArrHROPlOG I C MATEF[ AE-S

. TITLE : LABOPATORY AND FIELD TESTING OF RATIONS PATIONS
C ONS3 JMPT I ON

COMMAND : TROSCOM INSTAL'N : NATICK ACCErABE IITY
PRESENTER : E. HIRSCH COSTi$K) : 600 9ENSORY CHARACTER I ST
TESTING TECHNOLOGIES FIELD USE

CHEM I CAL NUTRITION
NONE
NONE

a-3r TITLE : IrPIPI'O",ED TEST METHODOLOGIES FOR CHEMICAL DECONrTA I NATI ON
DEFENSE CLOTH I NG

COMMAND TROSCOM INSTAL'N : NATICV DETOX[FICATION
FRESENTER J. CARLSON COST($K) : 1600 BY-PRODUCTS
TESTIF'IG TECHNOLOGIES: DEFENSE

CHEMICAL CHEMICAL
EXFOS;!Ur.E
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179 TITLE : AUTOMATED INSPECTION SYSTEM TO ELIMINATE FUZES
VISUAL CRITICAL INSPECTION INSPECTION

COMMAND : AMCCOM INSTAL'N : PICATINNY AUTOMATED
PRESENTER : A. THIESING COST($K) : 400 VISLAL
TESTING TECHNOLOGIES PLUNGER

DETONATOR
NONDESTRUCTIVE VISION SYSTEM

COMPUTER I ZED

140 TITLE : AGT 1504. ENGINE MODULE TEST ENGINE

MODULE TESTING

COMMAND : DESCOM INSTAL'N : ANNISTON RECUPERATORS
PRESENTER : W. DONDARCHUI< COST(AK) : 0 COMPRESSOIR
TESTING TECHNOLOGIES TURBINE

MECHAN I CAL TANK
ELECT " SOFTWARE TEST STAND

ENGINEERING NONE

14i TITLE : TEST RUBBER COMPOUNDS ROA-DWHEELS)
TRACI<. PADS

COMMAND : TACOM INSTAL:N : WARREN RUBBER COMFOUNDS
PRESENTER : W. LECKER COST '$K*) : 0 ELASTOMERS
TESTING TECHNOLOGIES DURABILITY

MECHAN I CAL TANK
NONDESTRUCT I VE MIA1

NONE

14-A TITLE : COMPUTED TOMOGRAPHY NDI FOR RECUPERATOPS F:ECUFCERAT T .O
ENG I NES

COMMAND : TACOM INSTAL"N : WARREN .AN I.
PRESENTER : J. HERBERT COST(*K) :100 NDE
TESTING TECHNOLOGIES TOMOGRAPHY

WELDS
NONDESTRUCT I V/E I NSPECT I ON

DAMAGE

1.4: rITLE : AUTOMATED ROADWHEEL INSPECTIONS ROADWHEELT
BOND S

COMMAND : TACOM INSTAL'N WARREN ELA5TOMERs
PRESENTER : T. MIESZCZAI< COST(.) 500 NDE
TESTING "rECHNOIOGIES AUTOMATED

ADHES I YES
NONDESTRUCT I VE ACOUSTO.-ULTF0IrSON S[ '-

I NSPECT I ON

144 TITLE : FATIGUE GAGES FATIGUE
METALS

COMMAND TECOM INSTAL'N : WARREN NON-METALLICS
PRESENTER H. HOBOLTH COST :$K) : 0 GAGING
TESTING TECHNOLOGIES : LIFE

MECHAIN1CAL CHEMICAL MON I TOR ING
NONE
NONE
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145 TITLE : COMPONENT CORROSION TEST CCRO•SfON

COMPONENTS
COMMAND : TECOM INSTAL'N : WARREN FAILURE
PRESENTER : H. HOBOLTH COST($K) : ENVIRONMENTAL
TESTING TECHNOLOGIES : CHAMBER

MECHANICAL CHEMICAL TESTING
NONE

ENVIRONMENT NONE

146 TITLE : THREADED FASTENER PLATING INVESTIGATION PLATING
MATERIALS

COMMAND : TACOM INSTAL'N WARREN ALTERNATIE'.3
PRESENTER : J. POLKOWSKI COST ($kS') 120' CADMIUM
TESTING TECHNOLOGIES : FASTENERS

MECHANICAL CHEMICAL MECHANICAL
CHEMICAL TESTING
PROPERT I ES

147 TITLE : ELECTROMIGRATION DEGRADATION MECHANISMS MI CROELECTF:ON ICS
OF MICROCIRCUIT DEVICES FAILURE

COMMAND : MICOM INSTAL'N REDSTONE ELECTROMIGRATION
PRESENTER : N. DONLIN COST($K) 215 DEGRADATION
TESTING TECHNOLOGIES FRELIABILITY

ELECTRONICS
NONDESTRUCTIVE ELECT / SOFTWARE DEVICES

MATERIPA,-L S

148 TITLE : IMPLEMENTATION OF MAGNETO-OPTICAL MAPPER MICROELECTRONIC$C
(NOM) DETECTOF:

COMMAND : MICOM INSTAL'N REDSTONE SEMICONDUCTOR
PRESENTER : G. TANTON COST($K) 4.00 ARRAYS
TESTING TECHNOLOGIES : MAPPER

MAGNETO-OPTICAL
NONDESTRUCTIVE ELECT / SOFTWARE STINGER

DEFECTS

149 TITLE : ADVANCED SOFTWARE VERIFICATION TOOL SOFTWA.iRE
VER IF I CAT 1 c4

COMMAND : CECOM INSTAL'N MONMOUTH DESIGN
PRESENTER : F'. KIOGUT COST($1<) S,'' ARTIFICIAL, %NTZ.:
TESTING TECHNOLOGIES :REOUI REMFN .4

ENG I IEER I NG
ELCCT / SOFTWARC CASE

CCCI

15':, TITLE : IMFPLEMENTATION OF SOFTWARE RELIABILITY SOFTWARC
PROGRAM RELIAB ILITY

COMMAND : CECOM INSTAL'N : MONMOUTH EVALUATION
rRESENTCR : FP.OGUT COST (41K) : 41) F)IL.UPE
TESTING TECHNOLOGIES EsT I mATI ON

OPCRAD" I ON
ELECT .' SOFTWARFE NONE

NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS0 TESTING NEEDS SURVEY INFORMATION KEYWOR:DS

151 TITLE : SOFTWARE PROCESS IMPROVEMENT THROUGH Sfl!- TWAPE
ERROR DETECTION AN PREVENTION LRROR

COMMAND : CECOM INSTAL'N MONMOUTH DETECTION
PRESENTER : P. K;OGUT COST ($K) 600' MAINTEt;,14C
TESTING TECHNOLOGIES :CC( I

QUALITY ASSU'APo: 7-
ELECT / SOFTWARE NONE

NONE

152 TITLE : MICROWAVE/MILLIMETER WAVE INTEGRATED MICROELECTPCHIC'I
CIRCUIT ENVIRONMENTAL STRESS AND LIFE TEST MICROWAVE

COMMAND : LA)COM INSTAL'N : ETOL MILLIMFT;&P WjAVE
PRESENTFER : P. REST INE COST($I<: : 20')0 REL IAI IL I T',
TESTING TECHNOLOGIES RF SWITCHING

MECHANICAL ENV I POr.IrENT•L
ELECT / SOFTWARE STRES3

LIFE

157 TITrLE : HIGH SPEED (2")nMHZ) - HIGH PIN COUNT (512 MICROELECTROis.4k•C_
PINS) ATE DEVICE

COMMAND : LABCOM INSTAL'N : ETDL ATE
PRESENTER : J. ERICKSON COST($:K) : 40) AUTOMATED
TESTING TECHNOLOGIES TESTING

HIGH SPEED
NONDESTRUCTIVE ELECT /1 SOFTWARE HIGH PIN COUN4T

M I CROC I RCI I T'3

154 TITLE : LASER NONDESTRUCTIVE PROBING FOR MICPOELETRONI::'
MICROWAVE DEVICES (IGHZ AND ABOVE) DEVICE

COMMAND : LABCOM INSTAL'IN\ ETDL MICROWAl',:
PRESENTER : P. SARTORE COST($K>) 500• MILLIMETER WAVE
TESTING TECHNOLOGIES : LASER

NOE
NONDESTRUCTIVE ELECT / SOFTWARE PROCESS (:Oý F'OL

OUALITY CiONTFOL.

1.55' TITLE : LOCAL. AREA NETWORK TEST FACILITY NETWORl
LAN

COMMAND : CECOM INSTAL'N : MONMOUTH PRFR0FIMANCE
FRESENTEIP' : H. WICHANSkIY COST (1) : 0 INTEROF I-AEBILI 1 ,
"TESTING rECHNOLOGIES PROTOCOLS

CCCI
ELECT ,- SOFTWARE [NGII'IE'NG

TEST I NO

15PI TITLE : NEUTRAL TEST EDED FOR MORTAR AMMUNITION MORTAR S
TESTING AMMUNITION

COMMAND : AMCCOM INSTAL.'N : PICATINN\Y TE.3TING
PRESENTER : M. SP'IELZINGER COSTI(•) I,0,) MOUNTS,
"TE"'STING TECIINOLOGIES RECO IL

MECHANICAL STANDAFRD -A ,'i
NONE
NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS4# TESTING NEEDS SURVEY INFORMATION I.EYWORD-j

157 TITLE : MECHANICAL TESING OF COMPOSITES COMPOSITES

MECIAANI7CAL
COMMAND ARDEC INSTAL'N PICATINNY PROPERTIES
PRESENTER C. SALLADE COST 0•I) PROCEDURES3
TESTING TECHNOLOGIES STANDARDIZAT ION

MECHAN I CAL MATERIALS
AMMUN I TI ON
NONE

15o TITLE : STATIC TESTING FOR SPIN AND SET BACK AMMUNITIO1
SPI N

COMMAND : ARDEC INSTAL'N F'ICATINNY SET ElACv
PRESENTER : L. LECONEY COST (5K7': ST AT.C
TESTING TECHNOLOGIES SIMULATIOI.i

MECHAN I CAL FORC E,
ART ILLEr.",
NO NE

159 TITL.E : RAPIDLY ANALYZING SINGLE BASE PROPELLANTS FPfROPELLANTS
BY NIRR FOR PROCESS CONTROL CuMFPOSIT [GI

COMMAND : AMCCOM INSTAL.'N PICATINNY CHEMICAL
PRESENTER : H. CHLI COST($-> : 4(:)4 ANALYV313
TESTING TECHNOLOGIES INFRARED

CHEMICAL PROCESS CO;IT %C.
NONDEST'RUCT I vE N-6

NONE

16) TITLE : STORAGE STABILITY TESTING 0 PYROTECHNICS EXPLOSIVES
AND EXF'LOS I,'E MATER I ALS FYROTECHN I CS

COMMAND : ARDEC INSTAL'N : PICATINNY STTAiBI LIT'.
PRESENTER : F. TAYLOR COST :'I) 5f. STORAGE
TESTING TECHNOLOGIES : COMFATIBILIT'.

CHEMICAL LONG TERN
CALOFR IMETRY
PROPEL LANTS

161 TITLE : NDE 0F COMPOSITE MATERIALS COMF'OSITr:3
,,iDE

COMMAND ARDEC INSTAL.'N PICATINNY MATERIAL.'2
f"PESENTEFR C. SALLADE COST t> W 151) AMMUN I TIT O.N,
"rESTTNG TECItNOI-LI.'L[S ACC[riw'T,)Nl:F

..Lk. TIRi,,'ý,ON t ;:"
N, ON'DCST['.JC T '[i 'ANA,

NWNE

1-1-2 TITLE RECO'LR, OF ARCHIVED DIGITIZED INSPECTION [NS'EcT IQN
DAT DATA

C'OMMAND AMCCOM INSTAL',N PICATINNY DIGIT tCCD
.rESENTER FP. 50 IL.3ON COST 'SI ., ARCIH IICn
"rE'STIIh.Ir. TE.CI.II,4OL GIC S NDr

tItIOrr% S r'iju: TI fl.. ECT ;OFTrAiFw I ,hr!.F
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

16' TITLE : CARTRIDGE CASE GLUE JOINT TESTING CARTRIDGE
JOINTS

COMMAND : AMCCOM INSTAL'N PICATINNY ADHESIVES
PRESENTER : R. SCHUBERT COST($K) 150 NDE
TESTING TECHNOLOGIES AMMUNITIOON

ULTRASONI CS
NONDESTRUCT I VE TANK

NONE

I14 TITLE : BURNING RESIDUE INSTRUMENTATION PROPELAI'TS
RES I DUE

COMMAND : AMCCOM INSTAL'N PI CATINNY 'DURNING
PRESENTER : R. SCHUBERT COST($K) 200 INSPECTION
TESTING TECHNOLOGIES I NFRARED

AMMUNITION
NONDESTRIJCT I VE TA',ii.'
OPTICAL NONE

1j5 TITLE : APPLICATION OF NDE METHODS TO GRAPHITE FLASTICS
REINFORCED PLASTICS (GRP) GRAPHITE REINFOFCED

COMMAND : AMCCOM UtS TAL"N : PICATINNY GRP
PRESENTER : G. PACELLA COST(S1<) : 150 NDE
TESTING TECHNOLOGIES COMPOST TES

CURE
PIOI•;DES'rIRUC'TI'IE PROCESS CONTK,.

NONE

1 T6 TITLE : PRINTED CIRCUIT DOARD LAMINOGRAPHIC X-FAY CIRCUIT BoAt;.DS
INSPECTION MULTI LAýEPEý

COMMAND : AMCCOM INSTAL' N : PICATINN' INSFECTION
rIRESEN',Er : E. BARNES COST ($1:) : 1200 X.--RAY
TESTING TECHNOLOGIES :SOLDER JOTINTS

LAM I NOGRA,-I-Ic
NONDESTfRI.JCT I ,'E SADASTM

STAFF

t,j7 TITLE : EiACKSCATTER TOIOGRAf"HY OF COMPO'SITE COMPOSITES
STRUCTURES INSP"ECT I ON

COMMAND : AMCCOM INSTAL"N PICATINNY 10O1ITZER.
Irc•uE:E.E: : . bARNES COST *'$1) TOMI3GRAFiWIY
TESTING TECHNOLOGIES BACI.:SCArTEI;

X - ",A'i
NONDESTRIUCT IV E ONE SIEDED

NDE

165)] TIrL.E : TESTrIN(C OF RESTRICTED STOCi:PITlETD MUNITIONS
MUN I T I ONS TESTINI,

COMMAhND AlMCCOM INSTAL'N PICATINNY NDE
F'Ple3ENTER.' : E. DARNCI', COST I. : 1 S3CTORAG.E
TESTING TECHI'.'LOG1ES SmC.-. Lk:*

INSPECT1 ON
r.JOI'IOE',TtRI IC T \ ,.' -;',

REAL TIII(
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TN,,# TESTING NEEDS SURVEY INFORMATION KEYWORDS

169 TITLE : HYDROGEN EMBRITTLEMENT TESTING GRENADES
NDE

.OMMAND : AMCCOM INSTAL'N PICATINNY HYDROGEN EMBRITTLE
PRESENTER : E. BARNES COST($[-K) 1500 NEUTOrN
TESTING TECHNOLOGIES SCATTERING

M42
NONDESTRUCT I VE MUNITIONS

NONE

170 TITLE : VISUAL INSPECTION BY NEURAL NETWORK INSPECTION
TECHN I DUES VISUAL

COMMAND : AMCCOM INSTAL'N\ : PICATINNY NEURAL NETWORK
PRESENTER : E. BARNES COST($f) : 2000 AUTOMATED
TESTING TECHNOLOGIES ARTIFICIAL- INrEL

MUN I T I ONS
NONDESTRUCTIVE ELECT / SOFTWARE LEARNING

NONE

.17 rITLE : SMART MUNITION AUTOMATIC INSPECTION BY MUNITIQIIS
RAD I OGRAPHY INSPECT I ON

COMMAND : AMCCOM INSTAL'N F PICATINNY AUTOMATED
PRESENTER : E. DARNES COST (1K): i000 RADIOGRAPHY
TESTIINIG TECHNOLOGIES X --RAY

REAL TIME
NONDESTRUCT I VE SAADiýPfR

NONE

172 TITLE : IMPLEMENTATION OF REVISED MIL-STD 286B PROPELLANTS
METHOD 301 CLOSED BOMB TESTING AT RADFORD BURN TESTING

COMMAND : AMCCOM TNSTAL' N PICATINNY CLOSED BOMB
PRESENTER : J. DOMEN COST($I<) 42 EDJRN RATE
TESTING TECHNOLOGIES :U I CKNESS

CHEMICAL VERIF ICATIOt;
ELECT / SOFTWARE SOFTWA•rE

NONE

,' TITLE : WIDE AREA MINE (WAM) MINES
WIDE AREA

COMMAND : ARDEC INSTAL'N PICATINNY ANTI TANK
PRESENTER : W. SMITH COST($IK) 0 TEST ING
TESTING TECHNOLOGIES 3SIMULATOR

WAM
ELECT / SOFTWARE NONE

NONE

174 T[TL..E : NEW ACCEPTANCE TES:TS FOR, THE COLOR P\POTCHNICS
OUALITY OF PYROTECHNIC SIGNALS LIGNAL.2

COMMAND : ARDEC INSTAL'N a PICATINNY COLOR OUALrIrT
PRESENTER G. V[UNADLE CO:3T () I ACCEPTANCE'
TESTING TECHNOLOGIES : TESTING

P110TOMF' TR,
c.ECT . SOFTWARE SPCCTPAL 1,2'rb

NONE
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SAMPLE OF SURVEY INFORMATION SUMMARY FORM

.FY1988 A.MC HTT PROGRAM TESTI!,G ';EELS SURVEY

INFORMATION SU1Q{ARY FORM

INSTALLATION: Watervliet Arsenal, Benet Labs DATE: September 1988

PRESENTER: G.P. Caosimalis/M. Doxbeck ORGANIZATION: Phys. Sci. Branch

AUTOVON/PHONE: 974-5615

TESTING NEED TITLE: Residual Stress Inspection of Gur, Tubes

END ITE-M SUPPORTED: 105-mm, 120-mm, 155-mm, 8-inch diameter Gun Tubes.

DESC/PURPOSE:

VHEN IS TESTING NEED REQUIRED?: Now
SOLUTION TO NEED EXISTS TODAY?: YES X NO

SOLUTION REQUIRES R&D?: YES NO X

ESTIMATED COST OF SOLUTION: $160K
TESTING TECHNOLOGY REQ'D: HECH CHEM __ NDT X ELECT/S tMR X

OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE:

Autofrettaoino significantly extends the service life of gun tubes. To

develop this process to its full potential, the Watervliet Arsenal requires

a method to measure the resulting residual stresses. At present, the only

techniques utilized are destructive, thereby wasting both time and money.

POSSIBLE SOLUTION:

. We can solve this problem by using x-ray diffraction to measure residual stress.

With advances made in miniature x-ray tubes and position sensitivq detectors,

we are now able to measure residual stress non-destructively inside a gun tube.

This unit will be able to measure both hoop and longitudinal residual stress

at the bore.

POTENTIAL BENEFITS: With such a system, the Watervliet Arsenal could:

a) detect nonuniform and/or unsafe stress levels

b) detect variations in stress levels caused by changes in the manufacturing
proUSS or RdtUrt d1ba

r noserve residual stress levels after straiahtenin. -

d) obtain data to improve the autofrettage process.

q) obtain data for sue in designinn lightweight cannons.
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SMi~lY OF St.RVEY IN) C'RMAT I O :M¼ " V'

fl185 MCKTT PFROGRAM TESTING NEEDS SUREVEY
INFORMATION SUMM(ARY FORM

INSTALL.ATION: ETr&DL T-ort horijmtuth,_ J- DATE: 25 Auaust 1988

PRESENT117: Ri chayi -art-=i ORGANIZATION: j3CM- ?T-&DL

AUTOVON/PHudF- 995-2261/(201) 544-2661

TESTING NEED TITLE: r-jser o----utv P~robino S-sterni for D4lr'.ae vices (z andi
above)

END !YTF cIMPPORTED: 4 vi irj'ledvxs
DE-SC/FURPOSE: PemirieA for rdetsian ve-,7ation. t iure diagnostic:s and

WHDEN IZ TESTING NEED REQUIRE-D?: 4th miart-te 1989
SOLUTION TO NEED EXISTS TODAY?: YES X NO___

SOLUTION REQUIRES R,&D?: YES ___ NO e

ESTIMATED COST OF SOLUTION: ý5~f_
TESTING TECHiNOLflGY REQ' 0: KEC}I___ CHEM ___ NOT * ELECT,'SFIJR X

OTHER (DESC.) ___________________________

TESTING NEED DESCRIPTION/PURPOSE: 7yr-~-,jra qT-p f~~-vi inr7 rrii~tj-,fni L-on dIOLlar MIIC

prnarmn to develop andi fabricate KEMIC devices. he-se devices will require

new test ing technolog ies f or design verific~ation, failure diagnostics andl

process/auaality cocntrol, The testing cao~abii-ltv will directly innact relia-

hility and cost effectiveness of MLNUC d~evices i-n Arrri ana [oLj eaui-ptents.

POSSIBLE SOLUTION: The proposed solution for MIMIC testina needs is a nion-imvasive

la-r prnbina systemn which wiLl r-easure -Lirnq ar~d signal a~l-itarie on MI~r

de-vi ra--s above lGIZV- Sevr_ of these syýsteirs have been denonst-rated in labora-

abo~p And u -g dlr be-am cariercia.Lly available in the near future.

POTENTIP-L BENEFITS: 'hp benefit -o ýh MMC nrixanawi nll be r-urved -eliabiltv

by fielding only fuLly tested and veri-fied ML41C devices. F'urt-her, the

'it I ' iation of lernon- invasive pr-obi-nq turocess/cruaj-i-v cnlWiLl1

insure continuged ~latlyaai'x nb



SAMPLE OF SURVEY INFORMATION SUMMARY FORM (CONT'D)

FY1981 AMC NT? PROGRAM TESTING NEEDS SURVEY
INFORMATION SUMMARY FORM

INSTALLATION: U.S. Army N-•tilck RD&E Center DATE: 15 Sep 88

PRESENTER: i. carol J. Fitzqerald ORCANIZATION: LSSD/ri'LD

AUTOVON/PHONE: AV 256-5436

TESTINC NEED TITLE: Laboratory test for Field Wear and Durability

END ITEM SUPPORTED: All clothing items

DESC/P"URPOSE: To determine the durability ot a clothing item in the laboratory
(i.e., simulate field wear conditions)-.

WHEN IS TESTING NEED REQUIRED?: ASAP
SOLUTION TO NEED EXISTS TODAY?: YES NO x
SOLUTION REQUIRES R&D?: YES X NO
ESTIM•KED COST OF SOLUTION: $500K (+)

TESTING TECHNOLOGY REQ'D: MECH x CHEM --__ NDT ELECT/SMFTR
OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE: Currently materials are subjected to a number

of lab tests to determine their physical chakacteristics prior to field testing.

However, these tests cannot be used to generate decision-making data on field

wear and durability of clothing items. All items must be subjected to opera-

tional testing in a field environment. Development of a test, or mort likely

a series of tests, which could predict with a reasonable degree of accuracy

thp durability of clothina items is needed.

POSSIBLE SOLUTION: Development of a battery of tests which can predict field

wear, modelled with terrain and environmental conditions could be used

very advantageously. Correlation of results with on-going wear tests could

allow for determination of the accuracy of the testing/modelling during the

development of the methodology.

POTENTIAL BENEFITS: The time and cost savings of runninq a wear test in the lab

would be significant. Although this would likely not eliminate completely

then nd fnr rctual wear test2ng in the field, it may allow for verification

on];L in t-h, fiold ren,,irin far fewer troops, data collectors and test items.

In -- n-,,, -.-,, t - ,nint- the testing. data collection and analysis.

and 11-- 44h ..... .- ,,- '--f hc' nrit-lv redued- allowing state-of-the-

art Ittqins to bt' fxclded more luitckly,
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SAMPLE OF SURVEY INFORMATION SUMMARY FORM (CONT'D)

FY1988 AMC NTT PROGRAM TESTING NEEDS SURVEY

INFORMATION SUMMARY FORM

INSTALLATION: CCAD (DESCOM) DATE: 5/12/88
PRESENTER: George Wilson ORGANIZATION:

AUTOVON/PHONE:

TESTING NEED TITLE: Monitoring of Cadmium and other plating processes.

END ITEM SUPPORTED: Aircraft. Engine components. Airframe components

DESC/PURPOSE:

WHEN IS TESTING NEED REQUIRED?: Now
SOLUTION TO NEED EXISTS TODAY?: YES NO _

SOLUTION REQUIRES R&D?: YES - x NO

ESTIMATED COST OF SOLUTION:
TESTING TECHNOLOGY REQ'D: MECH C_ HEM X NDT X ELECT/SFTWR

OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE: Metal plating processes are very common

throughout the Army manufacturing and maintenance sites, Plating of metal

parts enhances their resistance to corrosion, chemical attack and wear,

Plating processes today remain to be uncontrolled processes which are

tested by post-olating batch sampling. A testing method is needed to

monitor and ultimately control the plating process, including plating

solution monitoring, trace metal detection, and on-line plate thickness

measurement,

POSSIBLE SOLUTION: Mgnitorina of chemical solutions can indicate the progress

of chemical plating piocesses. Other methods may also be available to

time and actively control platina processes, Nondestructive methods may

also be applicable to the platina processes by providing information on

the thickness and the adhesion of the Rlatinz on the base metal. Together

these technioues can form a complete control methododlzv to plating

vrocesses (i.e. cadmuim. chrnmium. etc.),

POTENTIAL BENEFITS:

Keywords: Plating. Process Control. Chomical monitorlnr, NDF,. Aircraft.

Cadmium, Chromium ;ý, N,
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SAM•EP[1; OF SURVEY INFFORMATI ON SUMMARY FORM (C()NT'I))

FY1988 AMC M•T' PROGRAM TESTING NEEDS SURVEY

INFORMATION SU.MARY FORM

INSTALLATION: Aberdeen Prov. Grnd. (TECOM) DATE: ;'3/88

PRESENTER: Jim Piro ORGANIZATION:

AUTOVON/PHONE:

TESTING NEED TITLE: Effects of Chemical Agents on Materials, 'Itinzs,
and Adhesives.

END ITEM SUPPORTED: Vehicles. Twacked Combat, Optics: q>mposivps. Shelters

DESC/PURPOSE:

WHEN IS TESTING NEED REQUIRED?: Now

SOLUTION TO NEED EXISTS T'DAY? -7S __ 0 "_

SOLUTION REQUIRES R&D?: YES , NO

ESTIMATED COST OF SOLUTION:

TESTING TECHNOLOGY REQ'D: MECH K CHEM N NDT EI.ECT,'SyT.R
OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE: The use of chemical .icents :7n te modern

battlefield results in the contamination of Il 'xroaos s'.rtaces, A need

exists to determine the effects of these ,icents on u'•%, t iy.e Taterials

used on vehicles weapons systems, shelters ind o'her ;tr-ctures. The

of composite materials and adhesive loints in these structures in

particular may he adversely affected by contact exposure - chemical

agenst. Decontamination fluids are also very rnrroriv- and may affect the

mechanical integrity of systems using composites and adhesive joints.

POSSIBLE SOLUTION: Laboratory tests can be conducted to expose v',arious

composite materials to chemical agents or simulants. This resting should

also include adhesively bonded Joints. Decontamination matetials may also

be tested against sensitive materials and a series of mechnical tests and

chemical tests can be conducted to determine the agents effect on the

properties of the materials,

POTENTIAL BENEFITS:

TNS TEC 5

Keywords: Chemical Agents. Contamination, Decontamination, Susceptibility,

Composites. ,Adhesive Bonds, iptic Cýa.,it gs, la.trials.
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SUBMISSIONS INDEX BY COMMAND AND INSTALLATION

COMMAND INSTAL'N TNS DATABASE FORM NUMBERS

AMCCOM PICATINNY 179 156 159 162 167 164 165 16'

167 168 169 170 171 172

AMCCOM WVT b9 7W 71 72 77 74 75
77 78 79 80 31 82 7

35 86 87 88 89 s

ARDEC FICATINNY 157 158 16C) 161 177 174

CECOM MGNM(juIH 149 150 151 155

CF DEC EDGEWOOD 46 47 48 4? 5 515
54

DESCOM ANNISTON 14k-

DESCOM CCAD 1 2 7 4 5 -
9 1K 11] 12 17 14i

DESCOM LT IK 55 56 57 58 ,9
67 64 t5 66 67

DESCOM 'F A D 15 16 17 1. 8 1 C
27 24

LA[;COM ETDL 152 15f7 154

LABCOM HDL 25 26 27 23 - ? 1
7,4 :5 -

L137OM MTL 91 9- -7 94 ,5
99 10 1- c Ii 1.- I I 107 1'4 1(

107 1J8

MICOM REDSTONE 147 148_

T4C)M WAFFEN 141 142 14-7 146

FECOM AF'c 77 E8 79 40 4 1 42 7 -
45

TECOM WAR'EN 144 145

(11'•c nM NATIFG 11? 1 1() 111 ;1: 11 - I 111 115 1 I
117 113 11? 121, 121 12- 127 124
125 126 127 123 12q I-"I 1-1 7':

i 33I 7 74 1--, 1-., 174
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SUBMISSIONS INDEX BY PRODUCT CATEGORY

AMMUNITION AND WEAPONS (69 Entries)

11 17 18 21 24 25 26 28 29 30

31 36 39 42 51 54 56 58 69 70

71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90

91 93 94 95 98 99 103 104 105 139

156 157 158 159 160 161 162 163 164 165

166 167 168 169 170 171 172 173 174

VEHICLES, TRACKED COMBAT AND TACTICAL SUPPORT (47 ENTRIES)

4 6 12 13 14 15 17 19 22 23

24 37 40 45 59 61 64 65 66 67
68 78 91 92 93 94 95 96 97 98

99 100 102 103 104 105 106 107 108 140
141 142 143 144 145 146 169

AIRCRAFT (33 Entries)

1 2 3 4 5 6 7 8 9 11

12 13 14 20 21 22 64 66 67 68
78 91 100 101 102 104 105 106 107 108
146 167 169

MISSILES (9 Entries)

11 16 20 27 28 36 39 60 104

PERSONNEL AND SUPPORT EQUIPMENT (56 Entries)

10 11 41 43 44 46 47 48 49 50

51 52 53 54 55 58 61 63 64 65
66 67 69 70 91 96 109 110 111 112

113 114 115 116 117 118 119 120 121 122

123 124 125 126 127 128 129 130 131 132

133 134 135 136 137 138

ELECTRONIC EQUIPMENT AND SOFTWARE (22 Entries)

27 28 32 33 34 35 36 38 39 57
60 62 147 1/48 149 150 151 152 153 154

155 166

C.% -I



APPENDIX C.6

SUBMISSIONS INDEX BY PROBLEM AREA



SUBMISSIONS INDEX BY PROBLEM AREAS

MATERIALS CHARACTERIZATION AND PROPERTIES (82 Entries)

1 2 3 4 6 9 10 13 19 21

22 37 38 40 41 42 44 45 47 48

49 50 51 52 54 65 66 67 68 74

76 77 78 79 80 81 82 83 84 85

89 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110

111 112 113 119 129 130 131 132 134 136

141 143 144 145 146 147 148 157 161 165
167 169

AUTOMATED TESTING AND IN-PROCESS CONTROL (58 ENTRIES)

4 14 15 16 17 18 23 34 36 53

55 56 57 59 60 61 66 72 74 75
77 82 85 86 87 88 89 91 92 99
100 105 106 107 109 113 115 116 117 118

122 125 127 139 140 142 143 148 153 154

159 162 164 165 166 168 170 171

DIAGNOSTIC TESTING AND ASSESSMENT (77 Entries)

1 2 3 5 6 7 8 9 12 13
16 19 20 22 24 32 34 37 41 44
55 56 57 59 60 61 63 64 66 67
68 71 72 75 76 78 79 81 82 83
84 88 93 96 99 100 101 102 104 105
106 107 120 126 127 128 132 134 140 142
143 144 147 148 153 158 160 161 162 163
165 166 167 168 169 171 173

BONDING AND ADHESIVE TECHNOLOGY (28 Entries)

2 4 5 7 14 17 20 23 32 33

34 44 59 60 66 67 80 81 91 96
101 106 134 143 146 163 165 166

MATERIALS DURABILITY AND STRUCTURAL INTEGRITY (48 Entries)

3 6 8 9 12 18 19 21 22 24

25 28 30 31 32 44 56 61 64 68
80 85 89 90 94 95 100 107 112 114
117 120 121 123 124 126 129 130 131 132
141 143 144 145 152 157 167 169
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SUBMISSIONS INDEX BY PROBLEM AREAS (CONT'D)

NUCLEAR, BIOLOGICAL, CHEMICAL TESTING (19 Entries)

10 41 43 46 47 48 49 50 51 52

53 111 115 116 118 120 125 135 138

SENSORS, OPTICS, AND MEASUREMENT TECHNOLOGY (35 Entries)

11 13 14 15 17 18 23 25 26 27
31 39 42 45 46 48 58 61 62 65
69 70 71 72 85 87 88 91 104 113
139 148 154 164 170

ENERGETICS AND MUNITIONS TESTING (20 Entries)

16 29 30 31 42 54 73 103 110 119
139 156 158 159 160 164 168 172 173 174

OTHER ARMY TESTING PROBLEMS (30 Entries)

10 11 29 33 35 36 38 39 40 45
49 50 54 97 98 103 108 110 114 122

124 133 136 137 149 150 151 152 155 172
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SUBMISSIONS INDEX BY TEST TECHNOLOGY CATEGORY



SUBMISSIONS INDEX BY TEST TECHNOLOGY CATEGORY

MECHANICAL TESTING (77 Entries)

3 6 7 11 15 21 25 26 27 28
29 30 31 32 39 41. 42 44 45 54
55 56 58 61 62 64 69 70 71 72
73 74 80 89 90 91 92 93 94 95
96 97 98 99 102 103 108 111 112 114
115 116 117 118 119 120 121 123 124 126
127 128 129 130 131 132 134 136 140 141
144 145 146 152 156 157 158

CHEMICAL TESTING (47 Entries)

4 8 9 10 12 13 17 19 40 41
42 43 45 46 47 48 49 50 51 52
53 54 63 65 66 67 68 /7 79 82
91 111 115 118 123 124 125 130 135 137
138 144 145 146 159 160 172

NONDESTRUCTIVE TESTING (102 Entries)

1 2 3 4 5 6 7 8 9 10
12 13 14 16 17 18 19 20 21 22
23 24 25 26 27 31 32 34 37 44
48 53 55 56 57 58 59 60 61 62
64 65 66 67 68 69 70 71 75 76
78 81 83 84 85 86 87 88 91 92
93 94 95 96 99 100 101 104 105 106
107 109 110 113 122 126 127 128 129 131
132 134 139 141 142 143 147 148 153 154
159 161 162 163 164 165 166 167 168 169
170 171

ELECTRONICS/SOFTWARE TESTING (42 Entries)

11 15 18 23 29 33 35 36 38 39
40 57 72 84 85 88 90 91 97 98
100 103 104 105 123 124 133 140 147 148
149 150 151 152 153 154 155 162 170 172
173 174

OTHER TESTING TECHNOLOGIES (5 Entries)

29 136 140 145 164
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APPENDIX C.8

SUMMARY TABLE OF ALL TESTING NEED CATEGORIES
AND SUBMISSIONS FORM NUMBERS



SUMMARY TABLE OF ALL TESTING NEED CATEGORIES
AND SUBMISSIONS FORM NUMBERS

TEST TECHNOLOGY PRODUCT CATEGORY PROBLEM AREAS

1 - - X - - X - x - - - - -.2- X X - - - X - X X . . . . .
x X - X . .. . x - - - x - x - -.

4 - X X - - - x X - - - x x - X -. . . .
5 x -X . .. x - - - X X -

6 X - X - - - x X - - - x - x - X - - -7 X - X . .. X - - -. . X X . . . .. .
a x X . .. x - - -. x - x ..
9 - X X - - X X - X - X - - -10 - X X . ..- .- - x - X .. - --- x - -11 X - - X - X X X X - -x

-1 X -- -xx x12 - X X --X X - - X - -. . .. .

1. - x X - - X X X - X - - -
14 - - X - - - X X - X - X - - - -
1 5 X - - X - - X .. .. - X - -
1,5 - X . .. . X - -- X X - - - -
17 - X X - - X X - X - X - - --X
18 - - X X - X--- --.- - - X - X -
t Y. - X X - - X X - X - X . . ..20 -" - X . .. . X X . .. . X X . .. .. ..

21 X - X - - X - X - - - X - - - X - -
22 - - X - - - X X - - - X - X -- X - -

X - X - - - - . . .:4 - X - - X X .. - - X - - --
.- e X - X - - X .. . .. . . . X -- --

x x - X - - X

2_ X - - - - xX X - -- - - .
7- X x x x

.,i A" - X - - A- - - - - - - - -

7 - X - - X x-4 --- -. .. . . X - - x x - . ...
2:x- ----- -. . . .- X - - X - - - -

4 x . .. . . . . X--- - - -
... J - - - -.. . . . .X X . . . . . . . ..-

- 7: - - - , - X -- - - X -- X . . . .- ,

- - X . . . . -- - -

-K--, - -x . X - - - - -
4>' - - - X - - X - - -,- X - -... . . .

41 - - X - - x . x . .. .-
4 X - - - x - -- - - - - - _-" z - - - - -. . . .. X -. . . . . X - , --

44 X X- . - - X - X . X -

45 x x . . ... X - - - - X
4 x - - -. . ... X - - - - - y
47 X .. . .. . . . X - X . - -42.. - X /, -. .. . . .- Y<,-_ -. . . ,
4'9 - X . .. . . .- X - X - - - X - -49 X X X -. . . X - -Y

51 - - X - - - X - X - - - -. .. .52 - X . . . . X - X . -. . Y - -
, - X X - - . . . . X - - X - - - X

*See .,age C.8-4 for legend.
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SUMMARY TABLE OF ALL TESTING NEED CATEGORIES

AND SUBMISSIONS FORM NUMBERS (CONT'D)

TEST TECHNOLOGY PRODUCT CATEGORY PROBLEM AREAS

54 XX _ - - -x - X---

5 5 X x - x - - X - X X

56 X - X X - - --- X X - X . . . ..

57 - - X X .. . . - X X X . . ...

58 X - X - - X - -- - ---- X

59 - - X - - - X . . . .- X X X

60 - X .. X X X X X -

61 X - X - - - X X - - X X - - X -

62 X x X - - - - X . - --

64 X5. - X.... X - - - X . . . . .. .

-4 X X - - - X X - X - - -- -. . . .

o5 - X X - - - X X - X - X . . . . . , -

67 - X X - - X X - X X - X X -- -

638 . X - - X X X - X - - -

6'.•- X -- X - -- X - - - X -

7f X - X - - X - - - X- -.. . -

71 X - X -X - - - X - -

-2 - -x X - X x x ..

7-. X - - - X - - -- .

74'5 - - X - - X - X - -- --

-- - X - - X X - X -
•7 - X . . .. -X-------------- X X - -

79 - - X X X X -X - - -

79 - X - - - X---- -X - x A
80 X -. . . .. X - - - -X .. . -- - - - - -

831 - - X - - X -- - - - -X - X X -
87 - X - -X -< X - -

84 - - X X -X-------------- X - -. .. .S - - X - X - - - - -X - - -

.88 - - X - - X -- - - - *- -: - -8a - X . X -- x . ....

37 - -- X - - - - - .X

8 - - - -, X - - -- -,X . .. .x --- x - - -. . . . X X - - -x

, , - - Y ... ...

86- --- x X . .. . .. -- --

7-- - - x ... . -.

a-, " - - > - - •- - --

0 - - - - - x - - - X -

' - - - - -- - --
"�"< -- x x ..:3 X

S - - X - - - -- - - x --
1 3 . -- X . . \ \ - -- - " -..

I ,4 - - X - - -X X - - - - X x - -
tIC X - -- x x

i( Xj - - X - X 4 - - - - X X - -
-- - y x x x - *-y

1u - "- X - - X X x x x - -

1¢7 - -- X - - - X X - -- -X X X - -

1u7 - - .x . .. X X . ..X
(-), x - - - - x x - - - x - - - - -

1 - - X .. ....- - -- X . . .. .

(C 8 - 1)



SUMMARY TABLE OF ALL TESTING NEED CATEGORIES
AND SUBMISSIONS FORM NUMBERS (CONT'D)

TEST TECHNOLOGY PRODUCT CATEGORY PROBLEM AREAS

-- --------------------------------------------
11(x X- - - - - -X - Xx.. . . . . x
ill X X - - - - - - - X - X - - - - - -
112 X - X - X - - - X - - -
i i: - - x - - - X - X X .. x - -

114 X - - - - x X X Y
115 X X - - - - - X - - X - - - x - -
116 X . . . .. X - -- X .. . . " - -
117 X - - - - - -X - - X - x
118 x X - - - - - - - X - - X ..
119 x - -- X - X . .. .. . . . x
12 - - - - -X - - - X -12 1 X - - - -- - -- X -.. . . .- . .. ...-21 - - - - - - - - x -. .
123 X X - X .. . . . X - - -. .. . ..
127 X X - X -.. . . .- .. . . .- -X

* J - X . . . .- - X - - X - - - - --126 X - X . . . . X - - - X - X .. .
1- X - X - - X
12 7 X - X . . .129 x - x - -X -- x - . . .1-_9 X X - X - X - - x -
17 X X - - X X - - - . .. . .
1T1 X - X - X X - - - x ....
17.3 - - -X -x

t-7, - -X - -- - X - - -- - - .- --

1-4 - X - X - . . . - -
175 x - - -- - - - x -- - - x -
176 X . . . x - - - - .x

- x - - -- - - - X .. . .. .. .173; - X - - - - - - - X -.... . .. . .- i ... . .

1_79 - - X - - X - - -- X - - - * ,1 4' - X X - X . ...- X - -- -1 X X X . ..
141 - - X - - X - - - - X - -
142 - - x - X - -
14-X - - -

-141 - -X x.. X . . X X ×
l44 X X - - - - -. . -- - X - - /! -...1t 45 X x - - - X . . . X . . :14.6 X X . . ...- X X .. . .- X - - -- - -147 - -x x .. . . . .-x x x - ....
148 - - X X -- -- X Y - - -
140 - - - x -.. .. - .. .

1- - - -- - - -. .. . .. .
151 X- - -- - -152 X - - X - - - - - - - - - - - -. X -- - X
15- - X .x x x
154 - - x X - - -- x x . . . .155 - - - X --- --- --- X-------------------156 X - -- -
157 X - - - - X -- -X - - - X - - - -
153 X - - - - X .-
1593 - x - - x---- - -- - . X159 - X X - - X - - - -- -160 - X .. . X . .
161 - - X - - X- - - - - - X -- X . . . ..
162 - - X - Xx
167 - - x - x -- - - X X - --
164 - - , - X X-- x . . .
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SUMMARY TABLE OF ALL TESTING NEED CATEGORIES

AND SUBMISSIONS FORM NUMBERS (CONT'D)

TEST TECHNOLOGY PRODUCT CATEGORY PROBLEM AREAS

--------------------------------------------------------
165 - X - - X- . - - -X X X x . . . .

t66 X - - X . .. X - X XY x . ...

167 - - X - - X - X x - x - --

1638 X - - X------------------ X X ....- - --
16Q - - X - - X X X - - X - X - x -. . .
169 - x - x x - - - • . . ..

1 7 1 X - X X x .. . . . . ..
, -X - XXi------------------ . . . .- - ...

I " x xi -

177 - - - x - x . . ..- - - - - ,

174 - - - x - x - ------ - - - ---

TEST TECHNOLOGY PRODUCT CATEGORY PROBLEM AREAS

TOTALS oo- O• • <• •

174 77 47 t0242 5 69 47 7 9 5h' 22 32 53 77 23 43 1? -2.,_,)

-44 27 59 24 7 40 27 19 6 72 13 47 37 44 16 28 11 21) 11 17

APPENDIX C.8 LEGEND

TNSg - Survey Submission Form Number

Test Technology: Product Category: Problem Areas:

MECH - Mechanical Testing AMW - Ammunition and MAT - Materials Charac-

Technology Weapons terization and
CHEM - Chemical Testing VEH - Vehicles, Tracked Properties

Technology Combat and Tactical AIP - Automated Tresting and

NDT - Nondestructive Support In-Process Control

Testing Technology AIR - Aircraft, Compo- DIA - Diagnostic Testing and

ELES - Electronic and nents and Related Assessment

Software Testi*r. Equipment BND - Bonding and Adhesive

Technology MIS - Missiles, Compo- Joining Technology

OTH - Other Identified nents and Related DUR - Materials Durability and
Testing Technology Equipment Structural Integrity

PER - Personnel Items and NBC - Nuclear, Biological, and

Support Equipment Chemical Testing

ELS - Electronic Equip- SOM - Sensors, Optics, and

ment and Software Measurement Technology
Support ENR - Energetics and Munitions

Testing
OTH - Other Army Testing Prob-

lem Areas

C. 8 -4
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APPENDIX D.1

ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS



ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS

*KWD# OCR:# t::EYWORD TNS FORM NUMBERS

I I DABSORBANT 51
2 5 AB3SORPTION 52 54 99 119 122
-7 1 ACCELERATED 112
4, 1 ACCEPTABILITY 137
5D 2 ACCEPTANCE 161 174
6 1 ACOUSTIC EMISSION 55
7 2 ACOUSTO-ULTRASONICS 76 14:.
a 2 ACQUISITION 36 39

q I ACRYLICS 44
I) 3 ADHESION 6 6 jq0 81
it Z ADHES IVE BONDS 5 20 4112 8 ADHESIVES 2 6. 67 96 101 106 14Z

167.
11 1 ADSORPTION III

14 2 AEROSOL 5: 135
2. AGING 44 131
116F 125

17 1 AIF: DROP 10)
13 I AIR GUNS 30)
121 21 AIRCRAFT 1 2 :3 4 55 7 3

9 12 17. 14 17 2(: 5
54 6 4 60 100:1: 10 1 107 L1426 2 AIR:FOILS 100 107

21 J. AIRFRAME 8 12 21
221 1 ALT ERNATIVES 146
23 1 A~LTITUDE TESTING 114

24 1 AMBIENT .124
25 6 gAMMUNI T ION 156 157 158 161 1&T. .1 426 1 ANAL.YS IS 159
27 1 ANTHROPOLOGI CAL 1 Z6
26 1 ANT I TAWK 17:
29 t, APA-CHE 1

so 1 ARCHIVED 16271 ARMOR. 29 31 5d 92 ~5 7
1 o: 110

Z2 1 AR:RAYS 1480
77 5 AR.TIFICIAL INTEL 715 3 6 109 1t4? ,7

714 1 AR:TILLERY" 158
75 1 ASSESSMENT 68
76 2 ATE 15 153
77 1 IIUTOFP:ETTAGE 64

7 ElB AUTOlMATED 1s 34 5, 55
60 641 74 77r 10

147, 153 170 1,117? 1 DACkSCATTER 16740 6 E'ALLISTIC3 29 7 3:) Z1 5, 0 o 1"1741 1 DAL.LOTING EFrL:.CT 215
42 1 GA 0 E PL A TE3 7

47 70E A PIN r, I , 7
414 1 KtEHAV I OF AL 1736

*See page D.1-12 for legend.
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCR# [EYWORD- TNS FORM NUMBERS

45 1 BILLETS 83
46 1 BIODEGRADATION 12:.3
47 1 BLACKH:AWK 1
48 1 BLADDER TANKS 7
49 1 BLADES 107
50 1 BLISTERING 7
51 1 BODY ARMOR 119

52 1 BOLTS 22

53 5 BONDS 2 67 101 106 147

54 2 BORE 69 88

55 1 BREACH SEAL 72

56 1 BREECHES 90

57 1 BURN RATE 172

58 1 BURN TESTING 172

5? 1 BURNING 164

6 1 1 BUTYL COAT 47
&I L BY-PRODUCTS 178

62 2 CADMIUM 4 146

7. 2 CALORIMETRY 79 160

64 1 CAMOUFLAGE 109

65 1 CANNONS 69

66 1 CANS 128

67 1 CARTRIDGE 16.3

68 1 CASE 149

'9 i CCCI 149 151 155

70 10 CERAMiICS 2 89 7;2 97 97 70

102 104 105

71 1 CHALLENGE 115

72 2 CHAMBER 126 145

7. CHARACTER I Z AT ION 88 99

74 1 CHARCOAL 48

75 1 CHARPY 74

76 4 CHEMICAL 13 40 133 159

77 ? CHEMICAL AGENTS 41 4: 46 47 4C 4- 5 ;
S-2 111

78 CHEMICAL MONITOR 4 77

7 12 CHEMICAL TESTING 8 9 •k) i2 17 2I- 4
51,6 7-7 146

8" 1 CHEMISTRY 82

81 1 CHILLED 124

.02 1 CHROMATOGRAPHY 111

83 4 CHROMIUM 4 66 00 01

84 Z CIRCUIT BOARDS .4 62 166

85 1 CLOSED BOMB 172

Q.6 IS CLOTHING 47 109 1Il 112 11F I it ., l,,
117 118 120 t:21 122 135 1--6
133

•D7 5 COATINGS 52 62 6 7 0 o 31
Q, 1 0COLOR 46

TV I COLOR CGUAL I TY 174

D. 1-2



ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

K.WD# OCR# KEYWORD TNS FORM NUMBERS

90 I COMBAT 59
91 1 COMBUSTION PRODUCTS 125
92 I COMPATIBILITY 160
9. 4 COMPONENTS 3 13 57 145
94 21 COMPOSITES 1 2 20 7 41 67

70 79 39 96 102 16 4 I'
106 108 134 157 161 t65 .:r

95 1 COMPOSITION 151
96 2 COMPRESSOR 120 140
CI-,7 4 COMPUTER 2 .9 .'5 36
93 2 COMPUTER MODELING 97 98
99 3 COMPUTERIZED 75 89 179

t00 1 CONDITION 126
101 1 CONFORMAL 62
102 I CONFORMANCE TESTING 136
10: t CONSTRUCTION MATER rA 134
L04 1 CONSUIMPTION 137
105 2 CONTAINER I .3ý 1-r
106 3 CONTAMINATION 41 43 116
107 1 CONTINUOUS MEASUREME 31
1o8 .•a CONTROL 2: i1 82 85 8. 8-
1.09 1. COOL I NG 120
1I0 1 COORDINATE MEASURING 70
111 1 CORDAGE 131
t2 .10 CORROSION 3 12 18 24 68

100 107 145
1ii 1i COUNTERMEASURES 113
114 1 CO ,,RERAGE 42
115 1 I . :.....ING 22
11 1 CURE 165
117 1 CURING 79
113 1 CUTTING TOOL 35
119 1 CVC 118

5 DAMAGE 16 68 37 78 142
21 DATA 162
I DATABASE 108
1 DAYLIGHT I 12

1 4 1 DEDONDING 5
125 3 DECONTAMINATION 41 43 13-
1 c 5 DEFECTS 76 78 83 134 148

1 DEFENSE 138
10 " DEFORMATIOON 72 110

4 DEGRADAo" ION a35 12, 132 14'
17a 1 DELAMINATION 1.b
131 1 DENS I TY 42

... 1 DESIGN_'0 147
17:'•-' 1 DESTRUCT IVE si0
134 12 DETECTION 1..3 1 24 9 4b ,5 ','

10.7 12 12 1,3 i .5 1
17:5 2DETECTOR 46~ 148

1-3



ALPHABETIC KEYWORDS LISTING WITH TNS FORK4 NUMBERS (CONTVD)

KWJD#~ OCR# 1::E*YWOr-D TNS FORM NUMB'ERS

36 1 DZTERIOF:PTION 44
13 DETONA~TOR 1 19

1.33 1 DETOXIFICAiTION 178
179 35 DEVELOPMENT 94 96 170c
140) 2 DEVICE i.53 154
141 1 DEVICES 147
142 1 DIAGNOSTICS 57
14Z 1 DIAMETEP 69
144 1 DIFFUSION 116
145 1 DIGITIZED ~ 162
146 1 DIMENSIONAL MEAISUREM 15
147 1 D I SPOSLI')
142 1 D R0F:!-E'r 3 1Z E 46
149 1 DUAIL HAR.DNESS 1

i? 2DUJRABILITY1 1.17 1.41
151 1 DYNAMI.1C 129

5. 1J~; ODYAI~C TESTING 89
1731 1 EFFEC-TI'-.'ENE'S TEST 4 11
154 41 ELASTOMERS 7 6 141 [I-_"~

IS 5 4 ELECTROMA~GNET I( CS .2(0 40) 45 L 77~
L -. ' 1 E LECTROM IGRAT I ON 147

9 5 ELECTRONICS 27 32 74
62 147

15 1 EMERGING 104
L59 EMI13.

I ENGI[NE1

6. 65 , 2

1 7 ENHANCEMENTS 10
164~ ENSEMBLE 11 1.10

.5 : ENV I RON,.MENT~i-L 44 L45 .15

6 E0UIVI,'l-ENCY 1.17
Q .T 1 ErjU I "/AL-ENT MATERPtI~L 5. 1.
lt 1 ERROR 151

IES.T T .A1TION : s
17J. :7 0)ACUTflF 78 1
172' 14 It~L!; O s

I 1~120 1-2.1 1.2-1 4
L77 1 EVENTS 107
74 -Z EX Ir'T lSYSTEMS 5 6

17 FEl FLO 0 S~i I V 1.0
1/ '7 -'ri)JU 112 7:
177 FAr~,IC2, 117

I 7 71 FASTENERG t 4
LG - FATIG.UE 21 1, 0 129 144
181 t FEEDIN~G t25

LO 2FIELE.D 1 1
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCR# KEYWORD TNS FORM NUMDERS

183 2 FIELD SAMPLING 43 46
184 1 FIELD TESTING 117
185 1 FIELD USE 137
186 1 FILTERS 48
187 1 FLOOR PANELS 6
18 I FLOURESCENCE 113
139 1 FORCES 158
190 3 FORGING 74 75 86
191 2 FRAGMENTATION 98 II0
192 1 FUEL 7
193 1 FUEL LEAKI-S 3
194 1 FUEL STORAGE 8
195 2 FUEL TAeNKS 7 55
1?6 1 FULLERS EARTH 51
197 - FUZES 25 26 139
198 1 GAGING 144
19 t GARMENTS 11
200 1 GAS MASI<: 533
201 1 GAS PFHAI3E 53
22 -2 GEARS 61 95
S203 .1 GLAS3S 6

2'4 1 GRAPHITE REINFORCED 1.65
205 1 GRENADES 169
206 1 GRINDING BURN 13
207 1 GROOVES 69

"" 1 GRF 165
" "" 22 GUN TUBES 17 18 21. 25 0 56 ,

70 71 74 75 77..
33 84 q5 36 S3 e .

95
210 1 HAWK MISSILE 60
211 3 HAZARDOUS WASTES i0 49 5(.C
212 1 HEADFORM 53

217 HEAT ENGINES 9. 120':
214 2n HELMETS 110 119
215 1 HIGH ENERGY WEAFONS 70
21..,. 2.1-. 1 HIGH G E-,ENTS 29 30
:17 .1 HIGH HARDNESS 94
213 1 HIGH PIN COUNT 153
2•. 1 HIf1 .l SPEED 153
2C'- 1 H I OH STRA I N 129
22.1 1 HIGH STRESS 89
222 1 H:IGH TOUGHNESS 94
22.- 1 HISAC 130:'
224 :' HIQTORY 26 27
225 H; HOWITZER 71 72 16722H6 1 Y'DROGEN DAM(GE 3

. . .I HYDROGEN EMOR I'I"FL.E I 69
: .. •G 1 I.DENTIFICATION 01
220 I t 1GES .162
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCR# KEYWORD TNS FORM NUMBERS

27•.0 4 IMAGING 14 34 60 100
231 1 IMBEDDED 11
232 1 IMCS 120
233 5 IMPACT 29 73 97 103 119
234 1 INCLUSIONS 83
235 1 INDUSTRIAL 75
236 1 INERTNESS 12 3
2:7 9 INFRARED 23 39 45 54 35 5 11 134

159 164
238 1 INJECTION MOLDING 99
2:3' 1 INORGANICS 10 1
240 .'. INSPECTION 13 34 55 56

64 70 71 72 "73 5 7...
78 84 105 10-6 11'17 1:7 .7:

131 132 139 142 14! to2 i6,,
166 167 168 170 171

241 1 INSTRUMENT 48
242 1 INTEGRITY 106
24.3 1 INTEROPERADILITY 155

244 1 ION IMPLANTATION 91
245 3 JOINTS 2 . 67 163
246 1 LEYWAYS 71
Z47 1 I T 43
243 1 LAMINATES 44
249 1 LAMINOGRAPHY 166
25') 1 LAN 155
251 1 LARGE CALIBER 90:)
252 4 LASER 42 71 83 154
257 2 LASER I NTERFEROMETRY 31 58
254 1 LASER MARKING 1 [
"55 1 LAUNCHER 76
256 4. LEAK. DETECTION 55

1 1 LrAK AGE 133
1 LEARNING 170

59 2 LIFE 144 152
260 1 LIFE-CYCLE 90

261 LIGHT SCATTERING 42 53
2 62Z I LIQUID AGENTS 46

26, LOADING 89 90
`64 1 LONG TERM 16:'
265 1 LOW OBSER,:VABLES 45
'66 I LOW TEMPERATURE 114
-67 4 LUBRICANTS 19 40 65
26-- 1 M-6 159
26? 1 N14 MA,[. 53
270' 1 MiAI 141

' 1 1 42. 1
7- :72 1 MACHI-NE 70

1 MACHINE TOOL3 87
74 1 MACHINING 35

D.1-6



ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCR# KEYWORD TNS FORM NUMBERS

275 1 MAGNETO-OPTICAL 148
276 2 MAINTENANCE 14 151
277 1 MANPRINT 176
278 1 MAPPER 148
279 1. MARKINGS 11
280 1 MASKING MATERIALS 45
281 1 MASKS 48
28 22 MATERIALS 22 38 41 47 43

75 9 96 14:)2 i*0 i*,4 [,',"
110 129 1Z0 176 146 ,47
161

2C -'2 MEAL. 127 128
284 7 MEASUREMENT 17 o8 24 42 5A .2

2,,5 9 MECHANICAL .% 6 15 44 I':Q. ,•

146 157
I1 MECHANISMS 61

2 7 METALS2 21 "5 4m .5 "
2 METHODS 91 104

1 MICROCIRCUITS 153
"" 0 7 MICROELECTRONICS 11 ,.2 147 148 152_ 157

Z MICROWAVE 45 152 154
292 4 MILLIMETER WAVE 45 54 152 154
n'47 I MINES 173

1?4 1 MISSILE CARRIERS 2"
-. 2- MISSILES 20 27
296 1 MITIGATOR0
297 1 MM WAVE 54
298 1 MODAL TESTING 87
299 5 MODEL. I NG 29 3.3 35 10o 17

11:40 I MODULE TESTING 140:
L 1 MOISTURE 11

7-02 12 MONITORING 17 19 23 64
35 86 105 125 144

71 7 MORTARS 70 73 156
704 MOTION 31 58
7f)'" I MOUNTS 156

".1 MULTI LAYERED 166
" t MULTI-"AXIS 28

3 t MULTIFLE THREAT It8
6 MUN IT IONS 24 .4 168 169 17')

7.10 1." NBC 1 15 I 16 I 8 12 5

71i 70 NDE I 2 4 ,

1i 19 20 n 2
26 27 31 74
56 57 50 5q
64 65 66 67 6,8
81 83 84 85 ,7 Q
92 '?3 104 105 I0O t 17 , 27

128 131 .132 134 14" 14 , 4
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCR# KEYWORD TNS FORM NUMBERS

""11 70 NDE 161 162 163 165 1o7 16;-, *Gf
312 1 NETWORK 15
313 1 NEURAL NETWORK' 170
7314 2 NEUTRALIZATION 49 5()
.315 4 NEUTRON 99 100:) 101 169

316 1 NEUTRON ANALYSIS ?9
317 2 NON-METALLICS 37 144
.313 119 NONE 5 5 6 8 0 I -

12 12 15 15 21
24 25 28 28 32 4
46 47 47 48 49 49
5". 5) ' 51 51 51 51 "4
55 59 62 67 6. 7
70 71 74 76 77 "77 3
83 04 84 86 86 87 37
E8 3 0 9'0 92 92

3 96 97 103 11*,)4 t'
107 1 08 10 I3 io-1)9 :-"

' 117 121 212'' 4.3 [...2" 124 '"

130 130 132 137 135 135;
137 138 140 141 144 144 145
145 150 150 151 151 15.4 L 50
157 153 159 161 1,•3 164 i 5
169 17: 171 172 173 173 1'4

312 1 NUTRITION 137
32') 2 NYLON 131 132
32.1 2"OBSCURANTS 42 54

" " O.'TURTOR 72
3 4 OILS 9 19 40 65

324 1 ON-LINE ANALYSIS 82
325 1 ONE SIDED 167,

i,26 1 O'ERAT I ON 150
5 OPTICAL 14 25 26 277
I OPTICAL ABSORPTION 131
I. 1 OPTICAL COATINGS 41

77.',0 1 OPTICAL TESTING 6
331 1 ORGANIC 79
.. . I OVERHAUL 15

"" PACI I NG 11.4 123
334 .I PADS 72

2 PAINTS 5 Z
3Z 7$ 3 RARACHIUTE 121 129 132
737 1 PAPT IDENTIrICAT 1

033 1 PARTICULATE 135
339 1 PARTS CONTROL 11
740C F1ATR I OT 21,)
";41 1 FATTERNS 109
.,42 5 PENETRATION 97 98 Ii') 116 135
343 2 PENETRATOr'- ,1 5- 3
744 PF'ERFOPAT I ON t27
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

KWD# OCFP.# KEYWORD TNS FORM NUMBERS

345 1 PERrORMANCE 155
346 2 FPERMEATION 47 111
347 1 PHOSPHATE 66
348 1 PHOTOMETRY 174
349 3 PLASTICS 6 44 165
350 10 PLATING 4 17 56 66 77 .91, 31

q2 91 146
351 1 PLATING SOLUTION 4
352 I PLUNGER 1I9
-53 4 POLYMERS 79 96 10)2 119
354 1 POROSITY 31
355 .2 PORTABLE 133 134
,,.) 1 POUCH 127

1=" I POWDERED 95
. 58 I PRESSURE 73
35? 1 PROCEDURES 157
6 I PROCESS

76 12 PROCESS CONTROL 4 14 17 .7 ."
92 105 154 159 t 15

762 2 PROCESS MONITOR 14 77
767 t PRODUCTION SCREENING 23
.64 2 PROGRAMM I NG 35 36

265 PROJECTILES 25 26
'-.,66 1 PROOF FIRING 7".
7.. PRF:OPELLANTS 16 159 160 164 1"':

3 PROPERTIES 108 146 157
"9 PROTECTION 47 4? 1.10 Ill It 1 L ":

1-22 135
,r. :I'ROTECTIVE 118

..",1 1 PROTOCOLS 155
7 1 FNCTIJRE 121

77 P,,"ROTECHNICS 1,60 174
-l . 4 OUALITY %4 65 67 .1""

.:75 I ,XIAL I TY ASSURANCE 151
7..76 5 OUALITY CONTROL 9 19 2.- 79 54
....'7 U CI'NESS 172

.78 1 ll:ADDR 12f
77,, 5 PADI ATI01.I 1, 3' .4'1
*d F. :AD I O1 II:I1 37 75 I : P I 1.:

t RAIL. GJNS,
. lo:21 1 'APID SOLIDIFICATION ,75
37. " o, RAT 10 I14S 123 7 L24 ."

734 7.' REAL tIME 6 11.0 171
r.7. 1t_ .:ECOIL. 7 1 15c

.;2 :EC'F'ERATOFS 14%) 14"
.'37 1 REDUJCTIO ,5)

R ECFL.ECTANCE 113- 11,2-
. 1.3, 7.3 RELIA;I ILITY 147 150 152
7'.?-?0 - tFi.NEM ING1', LIFE 2.1, 5
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

VWD# OCR# hEYWORD TNS FORM NUMBERS

391 I REPAIRS 59
732 t REQUIREMENTS 149
393 1 RESEARCiI ?4
7q4 1 RESIDUAL STRESS 84
795 1 RESIDUE 164
776 S RESISTANCE 52 94 121
7?7 1 RF SWITCHING 152

398 2 ROADWHEELS 141 143
7?? 1 ROCKET MOTORS 16
40(N 1 ROTOR BLADES 5
401 1 ROUGH TERRAIN 121
40Z t RUBBER COMPOUNDS 141
423 2 SADARM 166 171
404 1 SAMPLING 115
405 L 3CATTERFING 169
40, 2 SEAL. 127 L 2`
&VY 1 SEALANTS 63
40)7 1 SELF-TESTING 57
400 1 SEMI CONDUCTOR 140
41 V) I SENSORS ?I
411 1 SENSORY CHARACTERIST 17
412 1 3ET BACIK:. 153
41" 2" SHAKIERS 23 "2
41.4 2 SHELF LIFE 67 124

4 SHELTERS 125 L7 1.4
"" .11 . 3I rII LD ING 3 '?",-

1 sHOCI 26 27 2 I"
"0 "2 SHOCk EVENTS ""• '70

41? i SIiOCv FEST I NG of*:
4,20 1 SIGNALS 1.74
42t. I :SIGNATURE 45
422 1 SIGNATURES7
4:7. :. IMJ.UL.ANT:S 4 I
424 7 S I MULAT ION 7-71. M 79 97 " '

7 .. 1MULATOR 8 77 177
4 1 ...EEf'PINlG AGE 14
4:. 1. S AL.L CALIftER 7,

... . 1 :-.,O I"I.• 42

i.5i 172
.0 1 SOlL. 4:

17 t 5 3SOLDER t.70INTS 7-,'.4 ''.,.
432 1 SýOL.U. (ONS 02
4•1 1 P&'ECTRAL DATA 174
474 1 SF'ErC "*rR:O1, IE TE:R 127

4 71 t i 117.4:.•,:j 1 -;F I N t 5'03
4.7 1 SPI I'IDILE
438 •r 'J IL.. T', 124 1 6:)

I .3TAFr-Fr I ow
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

IKWD# OCR#$ VEYWORD TNS FORM NUMBERS

44o G TANDARDI7ATION 108 119 156 157 162,

441 1 STANDARDS 161
442 .1 STAR GAGES 69
44:7 1 STATIC 156
444 1 STATION 70

445 3 STEEL 89 94

446 1 STINGER 14@

447 1 STOCK:PILE 166
448 4 STORA1GE 7 124 160 160

449 1 STR~tGllTNESS 71
450' 1 STRAPPING 1I

451 1 STRAPS 129
452 "TES2 102 152'

457. 1 C-TRUCTJRAL. 95
454 2STRUCTURES 96 10:)

455 1SUBcA35EME(LIES 57
456 1 SLJESISTANCE 126
45, 1 iUJI T 12171

458 1 5UPPLYi 1 '2.6
45*7 1 SUPRS 12 6
460 1 SURFACE PROCESSING 9 1
461 1. SURV:IVAL. 1L1IT 114
4 62 2 SUSCEPTIEiL.ITY 40) 41.
46- I SYSTEM .118
464 1 Tg1GGI1110 Li
465 57 T AI41:.. 1.40 141 14 67 I..)4

466 3TAR:GETS 76 39 45
47 1 TELEMETRY 2 7

4 6 0 1 TEMPERATURE 112
46 TE:NS ILE 7 4

470) 1 TENTAGE 1 29
471 1 TEST CHAMDER 90
4 " '2 I TEST STAND 140

77; 14 TESTING 730 42Z 3~': I2'
145 1573 t55 E1 I6 k .

474 2TEXTILES 112 12
4 75 1Tt IEýMAL. !-)HOCK @()

47 ~ . TH-ER:MOG-ýF'An-Y 1I 7 6

477 2THI~l'IE5 62 66
470 t T ITRAT ION 0

4 ý 4 TOMOG3F:Arl Y -75 106 142 167

42:1 - TrACK:: PADS 20) 141
40. *ACVKEr COMBAT 7.7
42 ' TI:ACI.:EED VEHICLES A2 24

i01 'rRITAILERS 125
404 4 rrPANmm i s,7 I ONS 15 19 44k) 64

4S5 I TRi Y 1AC:: 120

:TURD INE 140
4,27 '? JLTRPSOAnIcs 1 16 71.. 7.0 cE

16t 16'-
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT'D)

I WD# OCRA 1* KEYWORD TNS FORM NUMBEtRS

483 1 ULTRAVIOLET 132
48? 1 UNDERWATER 126

2 VACUUM 114 128
491 1 VAPOR 116
49:2 I VEGITATION 43
4?73 7 VEHICLES 2. 21 37 52 54 59
4 ?4 2 VELOCITY 31 5r
495 2 VERIFICATION 149 172
496 6 V I BRAT I ON 26 27 28 32 S J14
497 1 VISIBLE 113
490 4 VISION SYSTEM 13 56 72 t39
4 -. ? 2. VISUAL 139 170
.J..)•U OIDS 16
501. 1 WAM 173

, - WASTE MANAGEMEI'IT 1k 50
Ic-: WASTE MON I TOPI NG

5C4 1 WASTE STORAGE IC"

.I WATER I NTRUS I ON
7,2 2E4F'IS 74
3 WEAR: 1 "

121
1 (I

53 1 WEATHER IN1,G 1 .i
5,:,I 1 WEBBING 1 1
5.:, WELDING 14 .22 91
51 I. 2 AELDS 59 142

51 WIDE AREA 13

VT. 1 WINDOW PANELS 6" Y-rA.,' 4 68 1,56 2 " ..

,, . X1. --RA ..' DIFFRACT TON 34
5 1 R 1 ', ' • FI...OUIR;:ESCENCE S3

LEGEND:

KWD# - Keyword number
OCR# - Number of occurrences of keyword in survey submissions
Keyword Testing need keyword descriptor
TNS Form Numbers Survey submission form numbers in which keyword occurs
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APPENDIX D.2

KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING



KEYWORD LISTING IN ORDER OF HOST FREQUENTLY OCCURRING

* KWD# KEYWORD OCR# KWD# KEYWORD OCR#

318 NONE 119 299 MODELING 5
311 NDE 70 310 NBC 5
240 INSPECTION 33 327 OPTICAL 5
209 GUN TUBES 22 342 PENETRATION 5
282 MATERIALS 22 367 PROPELLANTS 5

19 AIRCRAFT 21 376 QUALITY CONTROL 5
94 COMPOSITES 21 379 RADIATION 5
38 AUTOMATED 1i 431 SOLDER JOINTS 5
86 CLOTHING 15 440 STANDARDIZATION 5

172 EVALUATION 14 465 TANK 5
473 TESTING 14 76 CHEMICAL 4

79 CHEMICAL TESTING 12 83 CHROMIUM 4
134 DETECTION 12 93 COMPONENTS 4
162 ENGINES 12 97 COMPUTER 4
302 MONITORING 12 129 DEGRADATION 4
361 PROCESS CONTROL 12 154 ELASTOMERS 4

70 CERAMICS 10 155 ELECTROMAGNETICS 4
112 CORROSION 10 180 FATIGUE 4
350 PLATING 10 230 IMAGING 4

31 ARMOR 9 252 LASER 4
77 CHEMICAL AGENTS 9 267 LUBRICANTS 4

157 ELECTRONICS 9 292 MILLIMETER WAVE 4
237 INFRARED 9 315 NEUTRON 4
285 MECHANICAL 9 323 OILS 4
369 PROTECTION 9 353 POLYMERS 4
429 SOFTWARE 9 374 QUALITY 4
487 ULTRASONICS 9 415 SHELTERS 4

12 ADHESIVES 8 448 STORAGE 4
380 RADIOGRAPHY 8 479 TOMOGRAPHY 4
507 WEAR 8 484 TRANSMISSIONS 4
284 MCASUREMENT 7 498 VISION SYSTEM 4
287 METALS 7 10 ADHESION 3
290 MICROELECTRONICS 7 11 ADHESIVE BONDS .1
424 SIMULATION 7 21 AIRFRAME
493 VEHICLES 7 43 BEARINGS
514 X-RAY 7 69 CCCI 3

25 AMMUNITION 6 34 CIRCUIT BOARDS 3
40 BALLISTICS 6 99 COMPUTERIZED

108 CONTROL 6 106 CONTAMINATION 3
176 FAILURE 6 125 DECONTAMINATION
309 -MUNITIONS 6 132 DESIGN 3
496 VIBRATION 6 139 DEVELOPMENT

SABSORPTION 5 165 ENVIRONMENTAL 7
37 ARTIFICIAL INTEL 5 171 EVACUATOR 3
53 BONDS 5 190 FORGING
87 COATINGS 5 197 FUZES 3
120 DAMAGE 5 211 HAZARDOUS WASTES
126 DEFECTS 5 225 HOWITZER
166 EQUIPMENT 5 245 JOINTS
237 IMPACT 5 291 MICROWAVE

*See page D.2-6 for legend.
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# KEYWORD OCR# KWD# KEYWORD OCR#

303 MORTARS A261 LIGHT SCATTERING 2
336 PARACHUTE 3 263 LOADING 2
349 PLASTICS 3 276 MAINTENANCE 2
368 PROPERTIES .3 283 MEAL 2
383 RATIONS . 288 METHODS 2
384 REAL TIME 3 295 MISSILES 2
389 RELIABILITY . 304 MOTION 2
396 RESISTANCE 3 314 NEUTRALIZATION 2
417 SHOCK , 317 NON-METALLICS 2
425 SIMULATOR 3 320 NYLON 2
445 STEEL 3 321 OBSCURANTS 2

452 STRESS 3 333 PACKAGING 2
466 TARGETS 3 335 PAINTS 2
476 THERMOGRAPHY 3 343 PENETRATORS 6

510 WELDING 3 346 PERMEATION
5 ACCEPTANCE 2 355 PORTABLE
7 ACOUSTO--ULTRASONICS 2 362 PROCESS MONITOR 2
8 ACQUISITION 2 364 PROGRAMMING

14 AEROSOL 2 365 PROJECTILES 2
15 AGING 2 373 PYROTECHNICS 2
20 AIRFOILS 2 385 RECOIL 2
36 ATE 2 386 RECUPERATORS 2
54 BORE 2 388 REFLECTANCE 2
62 CADMIUM 2 390 REMAINING LIFE 2
63 CALORIMETRY 2 398 ROADWHEELS
72 CHAMBER 2 403 SADARM
"7.3 CHARACTERIZATION 2 406 SEAL
78 CHEMICAL MONITOR 2 413 SHAKERS2
?6 COMPRESSOR 2 414 SHELF LIFE 2
98 COMPUTER MODELING 2 416 SHIELDING

105 CONTAINER 2 418 SHOCK EVENTS
128 DEFORMATION 2 423 SIMULANTS
135 DETECTOR 2 438 STABILITY 2
140 DEVICE 2 454 STRUCTURES 2
150 DURABILITY 2 462 SUSCEPTIBILITY 2
161 ENGINEERING l 474 TEXTILES
164 ENSEMBLE 2 477 THICKNESS
174 EXPERT SYSTEMS 2 480 TRACK PADS
176 EXPOSURE 2 482 TRACKED VEHICLES z
182 FIELD 2 490 VACUUM
183 FIELD SAMPLING 2 494 VELOCITY
191 FRAGMENTATION 2 495 VERIFICATION 2
1i5 FUEL TANKS 2 499 VISUAL 2
2.02 GEARS 2 500 VOIDS

13 HEAT ENGINES 2 502 WASTE MANAGEMENT
1214 HELMETS 2 506 WEAPONS
"216 HIGH G EVENTS 2 511 WELDS
2624 HISTORY 2 1 ABSORBANT !
"25p LASER INTERr:ERDMETRY 2 Z ACCELERATED a
259 LIFE 2 4 ACCEPTABILITY
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# KEYWORD OCR# KWD# KEYWORD OCR*

6 ACOUSTIC EMISSION 1 89 COLOR QUALITY 1

9 ACRYLICS 1 90 COMBAT
13 ADSORPTION 1 91 COMBUSTION PRODUCTS 1

16 AIR 1 92 COMPATIBILITY 1
17 AIR DROP 1 95 COMPOSITION 1
18 AIR GUNS 1 10o CONDITION 1
22 ALTERNATIVES 1 101 CONFORMAL 1

23 ALTITUDE TESTING 1 102 CONFORMANCE TESTING 1

24 AMBIENT 1 103 CONSTRUCTION MATERIA 1

26 ANALYSIS 1 104 CONSUMPTION t
27 ANTHROPOLOGICAL 1 107 CONTINUOUS MEASUREME i

28 ANTI TANK 1 109 COOLING
29 APACHE 1 110 COORDINATE MEASURING I
7X ARCHIVED I 111 CORDAGE 1

32 ARRAYS 1 113 COUNTERMEASURES 1

34 ARTILLERY 1 114 COVERAGE 1
35 ASSESSMENT 1 115 CRACKING
37 ALJTOFRETTAGE 1 116 CURE 1

39 BACKSCATTER 1 117 CURING
41 BALLOTING EFFECT 1 118 CUTTING TOOL
42 BASE PLATES 1 119 CVC 1

44 BEHAVIORAL 1 121 DATA 1

45 BILLETS 1 122 DATABASE 1
46 BIODEGRADATION 1 123 DAYLIGHT 1

47 BLACKHAWK 1 124 DEBONDING
48 BLADDER TANKS 1 127 DEFENSE
49 BLADES I 130 DELAMINATION
50 BLISTERING 1 131 DENSITY I
51 BODY ARMOR 1 133 DESTRUCTIVE t
52 BOLTS 1 136 DETERIORATION I
55 BREACH SEAL 1 137 DETONATOR
56 BREECHES 1 138 DETOXIFICATION 1
57 BURN RATE 1 141 DEVICES
5a BURN TESTING 1 142 DIAGNOSTICS
59 BURNING 1 143 DIAMETER I
60 BUTYL COAT 1 144 DIFFUSION 1
61 BY-PRODUCTS 1 145 DIGITIZED 1
64 CAMOUFLAGE 1 146 DIMENSIONAL MEASUREM 1

65 CANNONS 1 147 DISPOSAL 1
66 CANS , 146 DROPLET SIZE
67 CARTRFIDGE I 149 DUAL. HARDNESS
68 CASE 1 151 DYNAMIC I

71 CHALLENGE 1 552 DYNAMIC TESTING I
74 CHARCOAL I 15Z EFFECTIVENESS TEST
75 CHARPY 1 156 ELECTROMIGRATION
O' CHEMISTRY 1 158 EMERGING
01 CHILLED 1 159 EMI
82 CHPOMATOGRAPHY 1 160 ENGINE
85 CLOSED BOMB I 163 ENHANCEMENTS
08 C;OLOR' I 167 EQUIVALENCY
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# KEYWORD OCR# KWD# KEYWORD OCR#

168 EGUIVALENT MATERIAL 1 242 INTEGRITY 1
169 ERROR 1 243 INTEROPERABILITY 1
170 ESTIMATION 1 244 ION IMPLANTATION i
173 EVENTS 1 246 KEYWAYS I
175 EXPLOSIVES 1 247 KIT I
177 FABRICS I 248 LAMINATES L
179 FASTENERS 1 249 LAMINOGRAFHY I
181 FEEDING 1 250 LAN 1
184 FIELD TESTING 1 251 LARGE CALIBER I

185 FIELD USE 1 254 LASER MARlING I
186 FILTERS 1 255 LAUNCHER I
187 FLOOR PANELS 1 256 LEAk. DETECTION I
188 FLOURESCENCE 1 257 LEAKAGE t
189 FORCES 1 258 LEARNING 1

192 FUEL I 260 LIFE-CYCLE 1
193 FUEL LEAIS 1 262 LIQUID AGENTS
194 FUEL STORAGE 1 264 LONG TERM
196 FULLERS EARTH 1 265 LOW OBSERVABLES I
17- GAGING 1 266 LOW TEMPERATURE t
199 GARMENTS 1 268 M-.-6 I
200 GAS MASKS 1 269 M14 MASKV.' I
201 GAS PHASE 1 270 MIA1 I
203 GLASS 1 271 M42 I
'204 GRAPHITE REINFORCED 1 272 MACHINE I
205 GRENADES 1 2773 MACHINE TOOL 1
2r06 GRINDING BURN 1 274 MACHINING I
207 GROOVES 1 275 MAGNETO-OPT ICAL 1

208 GRFP 1 277 MANFRINT I
210 HAWK MISSILE 1 278 MAPPER I
212 HEADFORM 1 279 MARKINGS t
215 HIGH ENERGY WEAPONS 1 230) MASKING MATER I ALS I
217 HIGH HARDNESS 1 281 MASKS
218 HIGH PIN COUNT 1 286 MECHANISMS 1
219 HIGH SPEED 1 289 MICROCIRCUITS
22t. HIGH STRAIN 1 2'?7 MINES
221 HIGH STRESS 1 294 MISSILE CARRIERS
222 HIGH TOUGHNESS 1 296 MITIGATORS
2, HISAC 1 -97 MM WAVE

226 HYDROGEN DAMAGE 1 290 MODAL TEG3TING
227 HYDROGEN EMBRITTLE 1 700:':i MODULE TESTING

220 IDENTIFICATION 1 01 MOISTURE
229 IMAGES t 311.5 MOUNTS
271 IMOEDDED I 106 MULTI LAYERED 1
2632 IMCS 1 307 MULTI-AXIS
234 INCLUSIONS I 300 MULTIPLE THREAT
275 INDUSTRIAL " 12 NETWORFK t
Z:6 INERTNESS I • 13 NEURAL NETWORF 1
238 INJECTION MOLDING 1 ,16 NEUTRON ANAl.'rSIil t
"239 INORGANICS 1 ,19 NUTRITION 1
241 INt;T'UM -ENT 1 D.,-472 OBTURATOR I
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# kEYWORD OCR# KWD# KEYWORD OCR#

324 ON--LINE ANALYSIS I 408 SELF-TESTING I
325 ONE SIDED 1 409 SEMICONDUCTOR I
326 OPERAT ION 1 410 SENSORS I
328 OPTICAL ABSORPTION 1 411 SENSORY CHARACTERIST :
329 OPTICAL COATINGS 1 412 SET BACK 1
330 OPTICAL TESTING 1 419 SHOCK TESTING
331 ORGANIC 1 420 SIGNALS I
332 OVERHAUL 1 421 SIGNATURE 1
334 PADS 1 422 SIGNATURES I
:37 PART IDENTIFICAT 1 426 SLEEPING BAG
368 PARTICULATE 1 427 SMALL CALIBER I
39 FARTS CONTROL 1 428 SMOKE
740 PATRIOT 1 430 SOIL 1
341 PATTERNS 1 432 SOLUTIONS t
344 PERFORATION 1 4.33 SPECTRAL DATA I
345 PERFORMANCE 1 434 SPECTROMETER I
347 PHOSPHATE 1 435 SPECTROPHOTOMETER
348 PHOTOMETRY 1 436 SPIN
751 PLATING SOLUTION 1 437 SPINDLE I
352 PLUNGER 1 439 STAFF
354 POROSITY 1 441 STANDARDS
36 POUCH 1 442 STAR GAGES
357 POWDERED I 443 STATIC I
35S PRESSURE 1 .444 STATION I
359 PROCEDURES 1 446 STINGER
360 PROCESS 1 447 STOCKPILE
-63l PRODUCTION SCREENING 1 449 STRAIGHTNESS
' 366 PROOF FIRING 1 450 STRAPPING
37C.) PROTECTIVE 1 451 STRAPS
371 PROTOCOLS 1 453 STRUCTURAL
32 PUNCTURE 1 455 SUBASSEMBLIES
375 QUALITY ASSURANCE 1 456 SUBSISTANCE
377 QUICKNESS 1 457 SUIT
376 RADAR 1 458 SUPPLY
381 RAIL GUNS 1 459 SUFRS
362 RAPID SOLIDIFICATION 1 460 SURFACE PROCESSINS I
3807 REDUCTION 1 461 1 SURVIVAL K I T

REPA I PS 1 463 SYSTEM
1-72 REQUIREMENTS 1 464 TAGG I NG
9 * RESEAPCH 1 467 TELEMETR
-9 RESIDUAL STR.BS 1 468 TEMPERATURE

395 RES I DUE 1 469 TENSI,LE
.97 RF SWITCHING 1 470 TENTAGE 1
397 ROCKET MOTORS 1 471 TEST CHAMBER
400 ROTOR BLADES 1 472 TEST STAND
401 POUGH TERRAIN 1 475 THERMAL SHDCK "
40':2 RUBBER COMPOUNDS 1 470 TITRATION
404 SAMPL I NG 1 481 TRACKED COMBAT
405 SCATTERING 1 483 TRAILERS 1
41',' SEALANTS 1 485 TRAY PACKS )
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# KEYWORD OCR# KWD# KEYWORD OCR#

486 TURBINE 1
488 ULTRAVIOLET 1
489 UNDERWATER 1
491 VAPOR 1
492 VEGITATION 1
497 VISIBLE I
501 WAM 1
503 WASTE MONITORING I
504 WASTE STORAGE 1
505 WATER INTRUSION 1
508 WEATHERING I
509 WEBBING 1
512 WIDE AREA 1
513 WINDOW PANELS 1
515 X-RAY DIFFRACTION 1
516 X-RAY FLOURESCENCE 11

C O

LEGEND:

KWD# - Keyword number
Keyword - Testing need keyword descriptor
OCR# - Number of occurrences of keyword in survey submissions
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APPENDIX E

SURVEY DATABASE iNFRMATION



SURVEY DATABASE INFORMATION

The Testing Needs Survey information collected from individual responses on the Information
Summary Forms was condensed and entered into a computer database to assist in analyzing the
data. The dBase Ill Plus program, a product of Ashton-Tate Software, was used to perform the
database operations. This software was operated on an IBM-PC compatible computer under the
MS-DOS operating system. The program and data were placed on a hard disk drive to allow quick
retrieval, sorting, and manipulation of the information.

The survey information was organized into individual RECORDS in the database, each consisting
of the following information FIELDS:

Field Name Type Width Description

RECNO Numeric 4 Record Number in Database
TNSFORM Numeric 4 Testing Needs Survey Form Number

TITLE Character 80 Testing Need Title as Presented
PRESENTER Character 20 Author/Representative of Submission
COMMAND Character 10 Army Major Subordinate Command
INSTALLAT Character 12 Installation Submitting Testing Need
COST Numeric 8 Estimated Cost for Solution in $K

MECH-TECH Logical I Mechanical Test Technology (True/False)
CHEMTECII Logical I Chemical Test Technology (True/False)
NDTTECH Logical I Nondestructive Test Technology (True/False)
ELESFTWR Logical I Electronic/Software Test Technolozv (True/False)
OTHER-TECH Character 12 Specify Other Test Technology (I word)

KEYWORD! Character 20 Single word describing a distinct aspect of the subject
... Character 20 testing need. Up to 8 keywords were allowed for
... Character 20 each record. Unused keyword fields assigned

KEYWORD8 Character 20 "NONE."

AMW Logical I Ammunition/Weapon Product Category (T/F)
VE H Logical I Vehicles, Combat/Tactical Product Category (T/1")
AIR Logical I Aircraft/Equipment Product Category (T/F)
MIS Logical I Missiles/Equipment Product Category (T/F)
PER Logical I Personnel/Support Product Category (T/F)
ELS Logical I Electronics/Software Product Category (T/F)
MAT Logical I Materials/Properties Problem Area (T/F)
AlP Logical 1 Automated Testing/In-Process Control (T/F)
DIA Logical I Diagnostic Testing and Assessment (T/F)
BND Logical I Bonding/Adhesive Technology (T/F)
DUR Logical I Durability/Structural Integrity (T/F)
NBC Logical I Nuclear, Biological, Chemical Testing (T/F)
SOM Logical I Sensors, Optics, Measurement Technology (T/F)
ENR Logical I Energetics and Munitions Testing (T/F)
OTtt Logical I Other Army Problem Areas

A series of programs were written using the dBASE Ill Plus commands to manipulate the data,
generate database statistics, and print the results.
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